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METEOROLOGICAL    COUNCIL 


TO  THS 


EOYAL  SOCIETY, 
For  the  Year  ending  March  31,  1890, 


There  has  been  no  change  in  the  Oounoil  daring  the  year.  Introdnctory. 
^e  executiye  officers  are  as  in  the  last  Report : — 

Mr,  E.  a  Scott,  M. A.,  F.R.S.,  Secretary. 
Nav.-Lieut.  C.  W.  Baillie,  R.N.,  F.R.A.S.,  Marine  Super- 
intendent. 

In  the  last  Report  it  was  mentioned  that  the  Treasury  had 
intimated  to  the  Council  that  it  was  desirable  to  reduce  the 
cost  of  printing  for  the  Office ;  the  action  which  has  been  taken  to 
follow  out  this  suggestion  will  lead  to  a  considerable  saving  in  the 
expense  of  the  publications  of  the  Office.  The  correspondence 
wiU  be  found  in  Appendix  I.  (p.  67). 

The  present  Report  is  arranged  under  three  headings : — 

I.  Ocean  Meteorology. 
IL  Weather  Telegraphy. 
in.  Land  Meteordogy  of  the  British  Isles. 


PART  I. 

Ocean  Meteobologt. 

Collection  of  Information. — The  practice  followed  by  the  Office  OoUeotion  of 
with  reference  to  observers  at  sea,  as  described  in  former  Reports,  infonnation. 
remains  unchanged. 


Appendix  II.  (p.  60)  contains  a  list  of  all  the  observers  who  Becognition  of 
during  the  past  year  have  contributed  logs  classed  as  "  excellent."  **^^^|!?^" 
Several  of  these  observers  have  regularly  co-operated  with  the  ^ 
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Recognition  of  OfBce  for  many  years.     The  names  which  appear  in  the  list  for 

•'excellent"         i       ^     .   ..         -^  -^        n  « 


observers. 


the  first  time  are  as  follow : — 


Captain's  Name. 


Ship. 


Angus,  T,  S, 

Atkinson,  G.  W.        -  -  - 

Cameron,  Suh-Lieut.  A.  C.  L.,  R.N.  - 
De  Home,  M.  ►  -  - 

Docherty,  H.  -  -  - 

Drenning,  W.  B. 
Gamsworthy^  T.         - 
Gillies,  W.     .  -  -  - 

Helby,  Lieut.  H.  W.  H.,  R.N. 
Mitchell,  G.- 
Owen, O.       - 
Pasifull,  E.  J. 
Pope,  J.         - 

Fullen,  Commr.  T.  F.^  R.N. 
Saul,  J.  -  -  -  - 

Sibery,  H.,  R.N.R.    - 
Stewart,  A.    - 
Thearle,  J.- 
Thompson, Lieut.  H.,  R.N.   - 
Trevor-Roper,  Dr.  G.  D.,  R.N. 
WorraU,  W.  A. 


S.S.  "  Canton." 
S.S.  "Kaisar-i-Hind." 
H.M.S.  «  Stork." 
S.S.  "  Rohilla." 
"  Baron  Colonsay." 
S.S.  "  Mira."      * 
S.S.  '« Ardancorrach." 
S.S.  «  Medway." 
H.M.S.  Myrmidon." 
S.S.  "  Trinacria." 
S.S. ''  Cordelia." 
«  Rahane." 
S.S.  «  Derwent." 
H.M.S.  "Stork." 
«  Coronilla." 
S.S.  "  Clan  Cameron." 
"  County  of  Selkirk." 
S.S.  «  Lennox." 
H.M.S.  «  Rambler." 
H.M.S.  '•  Stork." 
'•  Camana." 


Proportion  of 
"excellent"  to 
total  number  of 
logs  received. 


Districts  from 
which  obser- 
Tations  are 
obtained. 


The  total  number  of  logs  received  in  the  year  endmg  March  31, 
1890,  is  172,  of  which  136,  or  79  per  cent,  have  been  classed  as 
'^  excellent,"  being  nearly  the  same  per-centage  of  ^  excellent "  logs 
as  in  last  year. 

The  average  number  of  logs  received  annually  during  the  five 
years,  1884-88,  was  186,  of  which  the  per-centage  of  **  excellent " 
logs  was  75. 

The  Council  take  this  opportunity  of  expressing  their  best  thanks 
to  the  observers  who  have  assisted  them  during  the  past  year. 

They  regret  to  have  to  announce  the  deaths  of  four  of  their 
observers ;  Capt.  Hugh  Campbell,  ship  *'  Holkar,"  who  had  kept 
7  "  excellent "  logs ;  Capt  A.  Hart  Dyke,  S.S.  "  La  Plata,**  who 
had  kept-2  ;  Capt.  W.  Hughes,  ship  "  Bolan,"  who  had  kept  9 ; 
and  Comr.  T.F.  PuUen,  H.M.S.  "  Stork,"  who  had  recently  begun 
to  observe. 

Appendix  III.  (p.  63)  gives  a  list  of  meteorological  logs  and 
of  meteorological  reports  from  stations  abroad,  received  at  the 
Office  during  the  year. 

The  following  summary  of  the  voyages  of  the  ships  observing 
for  the  Office  Siows  the  districts  from  which  observations  were 
received  during  the  year : — 

To  Baffin's  Bay  or  G-reenland    -  -  -  -  2 

„  North  America,  East  Coast  -  -  -28 

,        „         »  «        West     „     -  •  .  -  9 

Off  E*st  Coast  of  North  America  -  -  -  i 

To  West  Indies  -----        23 
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To  Sonth  America^  East  Coast  -  •  •  . 

„  M        West     »»     •  •  ■  -■ 

Australia  and  New  Siealand,  rik  Cape  of  Good  Hope 

»            99                   »  99  SuesB 

At  Australian  stations    -  -            -            • 

To  India,  viA  Suez         .  -            -            - 

,,  India,  yi&  Cape  of  Good  Hope 

„  China,  Yi4  Suez       •  .            •            • 

Cap^  of  Grood  Hope  ... 

West  Coast  of  Africa  ... 

„  East        ,»            »  .            -            - 

Detvreen  British  Ports  -  -            •            • 

To  Mediterranean  Ports  ... 
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Districts  from 
which  obseiva- 
tions  are 
obtained. 


Red  Sea  Charts. — ^The  discussion  of  the  Meteorology  of  the 
Red  Sea,  mentioned  in  last  Report,  has  now  been  completed,  and 
the  charts  are  nearly  ready  for  engraving. 

Cape  Guardajvi  Charts. — Numerous  additions  have  been 
made  to  these  charts,  which  illustrate  the  winds,  sea  temperature, 
and  currents  for  the  entire  year,  and  they  are  now  being  pre- 
pared for  the  engrarer. 

The  Aden  Cyclone  of  June  1885. — The  synchronous  daily 
charts  of  two  storms  that  occurred  in  this  month  have  been 
completed,  and  will  at  once  be  engraved.  They  cover  a  period 
of  six  weeks,  and  are  the  first  daily  charts  of  this  description 
that  have  been  prepared  for  the  Arabian  Sea. 

Cyclone  Traehs  in  the  Southern  Indian  Ocean. — These  charts, 
Mrhich  as  stated  in  former  reports  have  been  compiled  from  the 
data  furnished  by  Dr.  Meldrum,  showing  the  .frequency  and 
tracks  of  cyclones  for  nearly  20  years,  arrtinged  according  to 
months^  are  now  in  the  press,  and  will  be  issued  immediately. 
Dr.  Meldrum's  origiQal  charts,  showing  the  yearlv  tracks,  wUl 
also  be  engraved  and  accompany  those  prepared  in  the  Office. 

The  Charts  of  Barometrical  Pressure  for  the  Oceans, — The 
two  charts  mentioned  in  last  Keport,  one  exhibiting  the  mean 
barometrical  pressure  for  the  year,  and  the  other  inaicating  the 
extent  of  range  in  the  barometrical  readings  taken  in  different 
districts,  have  been  issued. 

Current  Charts  for  the  Atlantic,  Pacific,  and  Indian  Oceans. — 
The  whole  of  the  data  relating  to  currents  contained  in  the  Office 
logs  have  been  entered  on  the  chartd,  and  the  Remark  Books  of 
H.M.  ships  are  now  bein^  dealt  with.  The  currents  recorded  in 
the  logs  of  H.M.  ships  between  the  years  1830  and  1862  will 
next  be  taken  in  hand.  The  information  obtained  from  these 
sources  is  especially  valuable  as  supplying  currents  near  the 
land,  and  for  parts  of  the  sea  seldom  traversed  by  ships  of  the 
Mercantile  Marine. 

Southern  Ocean, — The  discussion  of  the  meteorological  infor- 
mation available  for  the  region  from  the  Capo  of  Good  Hope  to 
New  Zealand,  referred  to  in  the  last  Report  as  the  future  marine 
work  of  the  Office,  has  been  commenced.  The  currents,  winds, 
"pressure,  and  temperature  of  the  air  and  sea  are  dealt  with,  and 
the  occurrence  of  ice  and  of  whales  is  noted.  The  information  con- 
tained in  the  Office  logs  will  be  supplemented  by  information 
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available  firom  any  extraneous  sources  which  are  likely  to  be 
serviceable. 

Supply  of  Instruments  to  Stations  in  the  Pacific,  jf^« — The 
existing  information  as  to  the  occurrence  of  cyclones  or  other 
storms  in  the  Pabific  is  very  incomplete,  and  the  want  of  such 
information  was  felt  on  the  occasion  of  the  Samoa  cyclone, 
March  20^  1889.  With  the  view  of  obtaining  further  observa- 
tions, instruments  have  been  supplied  on  loan  to  Maiden  Island, 
lat.  4*"  2'  S.,  long.  154®  58'  W.,  and  others  will  be  sent  shortly  to 
Port  Moresby,  in  New  Guinea.  Besides  these  steps  the  co-opera- 
tion of  the  French  Meteorological  Department  has  been  solicited 
in  the  hope  that  data  may  be  procured  from  New  Caledonia  and 
the  Society  Islands. 

A  meteorological  outfit  has  also  been  supplied  to  a  station 
in  the  Houtman's  Abrolhos  Islands,  in  the  South  Indian  Ocean^ 
off  GI«raldton»  in  West  Australia. 

Observations  at  Sanchez,  Samand  Bay,  St  Domingo. — ^The 
observations  made  by  the  late  Dr.  W.  Reid  during  the  years  1886, 
1887,  and  1888,  are  now  passing  through  the  press,  and  the 
volume  will  appear  shortly. 

Supply  and  Stock  of  Instruments. — In  Appendix  IV.  (p.  69) 
is  given  a  list  of  the  meteorological  instruments  supplied  by  the 
Office  to  ships  in  the  Royal  Navy  during  the  year,  with  a 
statement  for  the  31st  March  1890  of  the  stock  and  distribution 
of  the  instruments  standing  on  the  books  to  the  account  of  the 
Admiralty. 

Appendix  Y.  (p.  70)  gives  similar  information  with  regard  to 
the  disposal  of  the  other  instruments  belonging  to  the  Office, 
remaining  in  store,  or  which  have  been  supplied  to  the  Mercantile 
Marine,  observatories,  tel^raph  offices,  &c. 


Administra- 
tive. 


Inspection  of 
the  Stations. 


PART  U. 
Weatheb  Telegbaphy  and  Fobeoasts. 

There  have  been  no  serious  interruptions  of  telegraphic  com* 
munication  during  the  year. 

The  following  have  been  the  changes  in  the  reporting  stations 
and  staff: — The  station  at  Barrow-in-Furness  has  been  discon- 
tinued since  the  end  of  1889;  at  Dungeness,  Mr.  Batton  has 
succeeded  Mr.  P.  Curnow  ;  and  at  Scilly,  Mr.  A.  Hicks  has  been 
appointed  to  replace  Mr.  W.  Thomas,  who  died  in  March  1890. 

A  list  of  the  telegraphic  reporting  stations,  British  and  Foreign, 
is  given  in  Appendix  VI.  (p.  71). 

The  work  in  this  branch  of  the  Office  continues  to  increase. 
The  Daily  and  Weekly  Weather  Keports,  in  particular,  have  been 
extended  and  improved. 

Inspection  of  the  Telegraphic  Reporting  Stations, — The  tele- 
graphic reporting  stations  have  been  inspected  during  the  year,  in 
England  by  Mr.  Ley,  in  Scotland  by  Mr.  Buchan,  and  in  Ireland 
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and  Wales  by  Mr.  Scott.  The  reports  submitted  by  the  Inspectors 
to  ihe  Council^  which  are  printed  in  Appendix  VII.  (p.  72),  show 
that  the  efficiency  of  the  service  continues  to  be  satisfactorily 
maintained. 

Discussion  and  PubKcation  of  the  Information  received, — The  Discussion  of 
practice  of  the  Office  in  collecting,  discussing^  and  disseminating  ^^®  reports. 
the  meteorological  information  received  by  telegraph  is  described 
in  Appendix  VIIL  (p.  86).  The  Daily  Weather  Eeport  has 
appeared  regularly  during  the  year ;  for  details  see  Appendix 
VIII.  It  is  distributed  free  of  cost  as  follows  : — To  newspapers, 
seven  copies;  to  seaports,  for  public  exhibition,  71  copies;  to 
Government  offices  and  public  institutions,  66  copies ;  to  corre- 
spondents of  the  Office,  73  copies ;  and  to  foreign  meteorological 
establishments^  46  copies.  Nearly  200  copies  are  issued  regularly 
to  subscribers. 

The  Weekly  Weather  Report,  with  its  Monthly  Appendices, 
has  also  appeared  regularly  ;  for  particulars  of  this  publication  see 
Part  III.,  p.  17. 

Public  display   at  ihe   Office  of  the  State  of  the    Weather  on  Display  of 
British  Coasts.— Wiih  a  view  to  the  earliest  possible  supply  to  ^^^^^e '° 
the  public  of  the  latest  information  as  to  the  weather  received  &om  office, 
the  principal  points  on  the  coast,  the  Council  have  arranged  for 
the  display  in  a  conspicuous  manner  on  the  front  of  the  Meteoro- 
logical Office,  63,  Victoria  Street,  of  the  substance  of  the  reports 
received  by  telegraph  at  9.30  a.m.  and  3  p.m.,  every  week  day, 
of  the  state  of  the  weather  and  sea  at  the  following  stations : 
Yarmouth,    Dungeness,    the    Needles    (Hurst    Castle),     Scilly, 
Holyhead,  and  Valencia. 

Weather  Forecasts, — Forecasts  are,  as  heretofore,  prepared  three  Forecasts. 
times  a  day,  namely,  at  11  a.m.,  at  3.30  p.m.,  and  8.30  p.m.  The 
Forecasts  prepared  at  1 1  a.m.,  on  the  information  derived  from  the 
8  a.m.  reports,  refer  to  the  probable  weather  between  noon  on  the 
day  of  issue  and  noon  on  the  following  day.  They  are  publicly 
exhibited  in  several  places  in  London,*  and  are  supplied  to  the 
afternoon  editions  of  the  newspapers.  The  3.30  p.m.  Forecasts  are 
employed  for  storm  warnings  only,  excepting  in  the  hay  harvest 
season,  when  they  are  issued  as  subsequently  explained.  The 
forecasts  at  8.30  p.m.  are  specially  prepared  for  publication  in  the 
morning  newspapers,  but  all  the  forecasts  are  available  for  the 
information  of  anyone  who  applies  for  them  at  the  Office. 

The  inquiries  received   through    the   Post  Office   for   special  Inquiries  at  the 
forecasts  during  the  year  amounted  to  52,  and  the  personal  appli-  ^®^®' 
cations  to  29.    The  rules  of  the  Office  relating  to  such  inquiries 
are  stated  in  Appendix  VIIL  (p.  91). 

The  results  of  a  comparison  of  the  Forecasts  issued  at  8.30  p.m.  Testiog  of  the 
during  the  year,  with  the  weather  actually  experienced  are  given  Forecasts. 

*  Viz.,  in  the  City,  at  the  Mansion  House,  Lloyd's  Booms,  Messrs.  R.  &  J.  Beck's, 
Comhill,  and  Messrs.  de  la  Bae  &  Co.'s,  Bonhill  Bov;  in  fhe  West  End,  in 
the  Libraries  of  the  Hoose  of  Lords  and  Hoose  of  Commons  ^  at  Messrs.  Elliot's, 
St.  Martin's  Lane ;  Messrs.  Stanford's,  Charing  Cross  ;  Messrs.  Negretti  &  Zambra's, 
B^gent  Street ;  and  Messrs.  Fastorelli's,  29ew  Bond  Street. 
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in  Appendix  X.  (p.  94),  The  following  summary  slions  the 
successes  and  failures  over  the  whole  United  Kingdom,  estimated 
as  explained  in  that  Appendix.  The  results  were  l^est,  87  per 
cent.,  for  England  South,  and  worst,  76  per  cent.,  for  Scotland 
West 

Summary  df  Results  of  8.30  p.m.  Forbcasts,  1889-90. 


Districts. 


Per-centages. 


Complete 
Buooess. 


ParUal* 
Suooesi. 


FMlial* 
Failure. 


Total 
Pailure. 


Total  per- 
centage of 
Suoceaa. 


ScOTIalND,   N.    - 

E.   -        - 
England,  N.B.  - 

„        E.   •- 
Midland  Counties  - 
Enoland,  S.- 
Scotland, W.  - 
England,  N.W. 

«,        S.W. 
Ireland,  N.     - 
S.     - 


>i 


Summary  . 


50 

31 

12 

51 

31 

12 

46 

85 

18 

51 

39 

11 

51 

29 

15 

54 

88 

10 

45 

81 

14 

48 

80 

18 

51 

31 

10 

48 

33 

11 

46 

82 

12 

49 

32 

12 

7 
6 
7 
6 
5 
8 

10 
9 
8 
8 

10 


81 
82 
81 
88 
80 
87 
76 
78 
89 
81 
78 


81 


*  Note  "  partial "  implies  *'  more  than  half." 

The  following  table  shows  for  each  year  from  1881  to  1889, 
inclusive,  the  per-centages  of  complete  and  partial  success  of  the 
Forecasts  issued  at  8.30  p.m.  for  the  whole  year.  Without 
questioning  that  improvements  may  be  hoped  for  as  a  result  of 
further  research,  it  is  doubtful  how  far  greater  success  is  likely 
to  be  attained  so  long  as,  at  present,  no  information  can  be 
obtained  concerning  atmospheric  changes  going  on  over  the 
Atlantic  beyond  the  west  coast  of  Ireland. 

Per-qentagbs  of  Results  of  Forecasts  for  the  whole  of  the 

British  Isles. 


Tear. 


1881 
1882 
1888 
1884 
1885 
1886 
1887 
1889 
1889 

Average 


Complete 
SacoebB. 


34 
43 
48 
50 
50 
49 
52 
51 
49 


Partial,  <.«.. 

more  thavi 

Half  Success. 


42 
87 
83 
31 
84 
81 
32 
81 
82 


47 


34 


Total 
Success. 


76 
80 
81 
81 
84 
80 
84 
82 


81 


81 
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Haji  Harvest  Forecasts. — Ihe  Council  renewed  in  1889  the  HayHarvert 
otfermadein  previoua  years  to  the  Royal  Agricultural  Society,  the  ^o^^caats. 
Soyal  Dublin  Society,  and  the  Highland  and  Agricultural  Society 
to  send  Daily  Forecasts  gratis  during  the  haymaking  season  to  a 
number  of  ol^rvers  selected  by  tho(^e  Societies,  on  two  conditions, 
viz.,  that  the  information  should  be  made  known  as  widely  as 
possible,  and  that  a  record  of  the  weather  actually  experienced 
ehonld  be  sent  weekly  to  the  Office.  The  Societies  accepted  the 
proposal,  and  the  Forecasts  were  issued  as  shown  in  the  following 
table : — 


List  of  those  who  received  Hay  Harvest  Forecasts 

in  1889. 


Dutricto. 


To  whom  sent. 


Address. 


0.  SoOTIiANI^  N. 


1.  SOOTLAITD,  K. 


9.  Sholanb,  N.E. 


8.  Ehoulhd,  £. 


A.  MiDLAKB 

CouiTTna 


5.  EiroLAKD,  8. 


■{ 

f 

■i 

■{ 


-< 


6.  SCOTULSD,  W.     - 


7.  EKOLAITDy  K.W. 


8.  EvoLAim,  S.W.  -  - 


9.   ISVLAVD,  N. 


10.  lULAHD,  S. 


Rev.  Dr.  Joass 
Major  Smith    - 

J.  Whitton 

O'  Murdoch     - 

C.  L.  W.  Forhes 

Sir  J.  Wilson  • 

J.  Turner 

W.  Birkbeck   - 
Sir  J.  B.  Lawes,  Bt,  and 
J.  H.  Gilbert,  FhJ). 
J.  Feigasson*^  - 

Royal        Agricultural 

College. 
E.  E.  Harcourt- Vernon 

0.  Whitehead  - 
E.  P.  Squarey  - 
Q.  M.  Allender 
M.  J.  Sutton   - 

W.  Calder 

M.  J.  Stewart,  M.P.'    - 
J.  S.  R.  Ballingal 

G.  W.  Wray   - 

The  Earl  of  Derby,  K.G. 

Colonel  J.  B.  Turberrill 

The  Earl  of  Ducie 

T.  Dyke 

R.  Neville  Grenville    » 

B.  F.  FarreU    - 

D.  A.  M*Cready 

D.  A.  Milward 

W.  Talbot  Crosbie,  D.L. 


Grolspie. 

Munlonhy,  InTerness. 

Glamis,  by  Forfiir. 
Rothiemay,  Huntly. 
Aberfeldy. 

Chillingham  Bams,  Chatton, 

Northumberland. 
The  Grange,  Ulccby. 

High  House,  Thorpe,  Norwich. 
Rothamsted,  Harpenden. 

Brettenham  Manor,  Thetford. 

Cirencester. 

GroTe  Hall,  East  Retford. 

Banning  House,  Maidstone. 
The  Moot,  Downton,  Wilts, 
Stammerham,  Horsham. 
Reading. 

Castle  Hill,  Dalreoch,  Dum- 
barton. 
Ardwell,  Stranraer. 
Eallabus  House,  Islay. 

Leybum,  Yorkshire. 
Knowsley  Hall,  Prescot. 

Ewenny      Priory,      Bridgend, 

Glamorganshire. 
Tort  worth,  Gloucestershire. 
Long  Ashton,  Clifton,  BristoL 
Butleigh  Court,  Glastonbury. 

Moynalty,  Co.  Meath. 

LarchTale,   Moneygall,  King's 

Co. 
Layistown,  Kilkenny. 
Ardfert    Abbey,    Tralee,    Co. 

Kerry. 


♦  Mr.  FerguBson  is  a  subscriber  for  these  Forecasts. 
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The  iBSae  of  the  forecaats  commenced  on  June  11th  with  those 
for  the  South  and  East  of  England^  and  were  continued  for  about 
five  weeks,  ending  on  the  3rd  of  August  oyer  the  greater  part  of 
Scotland,  and  a  week  later  in  Ireland. 

The  general  result  of  the  issue  of  these  forecasts^  shown  bj 
the  subjoined  table,  has  been  prepared  solely  from  the  reports 
of  the  above-mentioned  gentlemen,  and  is  entirely  independent 
of  any  estimate  formed  within  the  Office  itself  : — 

SuMMABY  of  Besults. — Hat  Habvest  Fobeoasts,  1889. 


Districts* 


Names  of  Stations. 


Peroentaffes. 


OQ 

I 

a 
8 


I 


OQ 

a 
I 


I 


O 

S 


"gOQ 


SOOTLAVD,  N. 

»•  B. 

£KOLi.HI>>  N.B. 

HiDiiA-iTD  ComrTiaB 

ENOLAJrD,  S.  - 
BCOTLAXD,  W. 

Ehola^td,  N.W.      - 
(I        S.W. 


ISBLAirl),  N.  - 
•>         S'  - 


Munlochy  floid  Golspie    •  -  - 

Aberfeldy,  Eothiemay,  and  GUunis 
Chatton  and  Ulceby        ... 
Botbamsted.  Thorpe,  and  Thetford     - 
Cirencester  and  East  Retford  - 
nownton,  Horsham,   Maidstone,  and 

Beading. 
Stranraer,  Isla^.  and  Dumbarton 
Leybum  and  Prescot       ... 
Tortworth  (Gloucestershire),  Clifton^ 

Bridgend     (Glamorganshire),    ana 

Glastonbury. 
Moynalty   -         .  .  •         - 

MoneygaU«  Kilkenny,  and  TnJee 


Mean  for  all  districts,  1888   - 

1888    - 


M 


67 

83 

10 

^mm 

51 

SI 

18 

6 

67 

26 

7 

64 

29 

7 

— 

61 

84 

8 

2 

60 

80 

10 

— 

6i 

80 

14 

4 

63 

80 

12 

6 

60 

40 

9 

1 

60 

40 

7 

8 

66 

29 

10 

6 

67 

82 

9 

2 

49 

35 

11 

8 

90 
82 
98 
98 
96 
90 

St 

88 
90 


90 
85 

89 

84 


These  figures  show  that  the  forecasts  for  1889  were  five  per 
cent,  better  than  those  for  1888,  and  indicate  the  highest  proportion 
of  success  that  h$s  ever  been  reached. 

The  largest  general  per-centage  (95)  was  attained  in  the  Midland 
Counties,  and  the  lowest  (82)  was  in  Scotland  East  and  West 

Major  Smith  and  Messrs.  Birkbeck,  Fergusson,  Squarey,  and 
Sutton  all  gave  independent  testimony  to  the  correctness  of  the 
forecasts. 

In  addition  to  the  above,  telegrams  were  sent  to  several  other 
gentlemen  at  their  own  cost. 

The  funds  at  the  disposal  of  the  Council  will  not  admit  of 
extensive  gratuitous  distribution  of  Hay  Harvest  Forecasts,  but 
now  that  the  Board  of  Agriculture  has  been  organised,  the 
Council  propose  in  the  course  of  the  current  year  again  to  suggest 
the  advisability  of  a  wider  distribution  of  these  Forecasts,  tneir 
former  reference  to  the  Privy  Council  on  the  subject  having  led 
to  no  result. 

Supply  of  Forecasts  to  the  Fleet  during  the  Manmuvres, — At 
the  request  of  the  Admiralty  daily  forecasts  were  supplied  to  the 
Commander-in-Chief  of  the  **  A "  Fleet  during  the  continuance 
of  the  Manoeuvres  in  1888  and  1889. 

Information  as  to  Forecasts  supplied  to  the  United  States. — In 
the  month  of  April  1889  inquiries  as  to  the  practice  of  the  Office 
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in  ihe  preparation  and  issue  of  forecasts  were  received  from  tbe 
ChieE  Signal  Office,  Washington,  and  the  Council  furnished  replies. 
The  correspondence  will  be  found  in  Appendix  IX.,  p.  92, 

Storm   Warnings  for  the   Coasts  of  the  United  Kingdom. — In  Stonn 
Appendix  XL  (p.  96)   are    given  the  names    of   the    stations  ^^*™"*^* 
fumifihed  with  signals  for  Storm  Warnings,  in  accordance  with 
Circular  717  of  the  Board  of  Trade  issued  in  February  1874. 

These  stations  were,  at  the  end  of  March  1890,  153  in  number, 
situated: — 

72  in  England,  16  in  Wales,  44  in  Scotland,  15  in  Ireland, 
3  in  the  Isle  of  Man,  and  3  in  the  Channel  Islands. 

With  a  view  of  adding  to  the  efficiency  of  these  warnings  a 
revision  of  the  districts  in  which  the  stations  are  arranged  has 
been  made,  and  further  measures  will  be  taken  to  improve  the 
record  of  storms  on  the  coasts  by  means  of  which  the  utility 
of  the  warnings  will  be  better  checked. 

A  comparison  has  been  made  in  the  Office  between  the  warnings 
issued  in  1889  and  the  weather  experienced  on  our  coasts,  the 
warnings  being  tested  by  the  method  explained  in  Appendix  YIIL 
(p.  92).  The  results  of  this  comparison  are  shown  in  the  following 
tables : — 

Retxtbn  of  the  Eesolt  of  the  Oompaeison  between  the  Warnings 
ISSUED  and  the  Weather  experienced  in  1889. 


Oouti. 


in 


o  o  3 

•5-1 


.1 


^ 


o 


til 

|l 


^ 


IreUad,  Soath 

„      East 
Scotland,  East 


West 
EDgland,  North-west 


i» 


»9 
99 

ft 


West 

SoDth-irest 

Soatb 

Soucb-eaat 

East 


Totals - 
Fer-centages    - 


48 

24 

12 

5 

1 

44 

13 

20 

11 

_ 

39 

25 

9 

5 

— 

89 

16 

15 

8 

_„, 

42 

25 

n 

6 

— 

87 

14 

18 

5 

_ 

86 

18 

14 

2 

1 

80 

19 

8 

2 

... 

28 

11 

11 

5 

— 

85 
873 

18 

7 

14 

— 

178 

125 

68 

2 

47-7 

83-5 

16*9 

0*5 

^ 


II 


Storms  for  which  no 
'Wammg  was  issued. 


1 
1 
1 
1 


1-4 


Feb.  2-8. 
Feb.  2-8. 
Jan.  18,  Feb.  fl-8. 

Mar.  26*,Sept.28* 
Feb.  2-8. 
Feb.  2-3,  Mar.  26, 

Sept.  28,  Nov.  15. 
Feb.  ^^y  Not.  25. 

Nov.  25. 
Not.  25. 


*  These  gales  were  felt  only  to  the  northward  of  Aberdeen. 

Notes  as  toQALES  in  1889  for  which  Warnings  were  not  ifisued. 

Jan.  18^A.-— A  brief  but  severe  gale  from  westward,  felt  in 
Caithness  and  the  Shetlands,  Apparently  caused  bj  a  small 
depresmon  of  which  we  could  have  no  knowledgej  but  secondary 
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to  a  larger  syBtem  situated  over  Lapland.      Gale  confined     to 
extreme  northern  stations. 

ft 

Feb.  2-3. — A  severe  and  wide-spread  gale  from  west  to  north- 
west^ caused  by  a  large  and  deep  depression  which  on  Feb.  1 
appeared  to  be  moving  eastwards  towards  Norway.  At  6  p.m.,  let, 
barometer  had  begun  to  rise  in  Ireland  as  though  the  worst  was 
past,  but  in  the  following  night  the  storm  suddenly  took  a  southerly 
course,  and  passing  quickly  down  our  eastern  coast,  caused  the 
gales  mentioned.  At  8  a.m.,  2nd,  it  was  too  lace  to  hoist  any 
signals. 

March  26th, — Fresh  to  strong  north-westerly  gale  in  north  and 
east  of  Scotland,  caused  by  small  depression  advancing  suddenly 
from  north-westward  early  on  26th,  in  rear  of,  and  secondary  to, 
a  larger  system  which  had  moved  from  the  Shetlands  towards 
Norway.  By  8  a.m.,  26th,  it  was  too  late  to  hoist  any  warning 
signals. 

Sept.  2Sth, — North-westerly  gale  in  north  of  Scotland  and 
north-west  England.  At  8  a.m.,  28tb,  a  depression  lay  off  the 
west  of  Norway,  nnd  appeared  to  be  moving  south-eastwards. 
Subsequently  it  took  a  much  more  southerly  course,  while  pressure 
actually  increased  on  our  western  coasts  ;  a  gale  was  thus  pro- 
duced, without  being  expected.  At  8  a.m.,  29th,  centre  of  de- 
pression was  over  Ilolstein. 

Nov.  25th. — Strong  south-westerly  gale  on  western,  southern^ 
and  south-enstern  coasts  of  Great  Britain,  caused  by  a  depression 
which  lay  over  Ireland  at  6  p.m.,  24th.  Of  the  depth  of  this  dis- 
turbance we  had  no  knowledge  owing  to  insufficient  information, 
the  24th  being  a  Sunday.  Available  reports  showed  only  a 
"  V  "-shaped  system  of  moderate  intensity,  but  the  Parsonstown 
report  next  morning  showed  that  the  "  V  "  contained  a  well-formed 
disturbance  which  caused  the  gates  referred  to. 

The  following  table  contains  a  comparative  statement  of  the 
storm  warnings  and  their  results  in  1889,  and  in  the  ten  preceding 
years.  It  will  be  seen  that  the  total  per«centage  of  warnings 
j  ustified  is  8 1  *  2,  being  2 '  7  less  than  that  for  the  preceding  year : — 


TfiRTfl 

Total  No.  of 

Warnings 

iuued. 

Warninn 
Justifledoy 

Warnings 
Justified  by 

Total  Warnings 

Warnings  not 
Justified  by 

A  onrs. 

subsequent 
Gales. 

subsequent 
strong  Winds. 

juitlfled. 

subsequent 
Weather. 

p.c. 

p.c. 

p.c. 

p.c. 

1879 

509 

50-5 

86-1 

75-6 

80*6 

1880 

890 

58*8 

84*6 

88*8 

13-3 

1881 

454 

58-6 

83*3 

Sl'9 

14*8 

1888 

503 

61-4 

81*1 

88*5 

14*9 

1883 

610 

66*8 

81*6 

77-a     • 

80-8 

1884 

461 

66*4 

80*0 

86-4 

18*1 

1885 

591 

55*8 

34*0 

79-8 

19-5 

1886 

548 

55-3 

86*9 

88*8 

15-9 

1887 

478 

55*5 

86-1 

81-6 

16-4 

1888 

539 

55*8 

88-6 

83*9 

14*3 

1889 

873 

47-7 

83*5 

81-8 

16*9 
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TTie  Wtuhingtori  Maritime  Conference. — A  proposal  to  Intro-  WMhington 
duce  international  uniformity  in  the   existing  systems  of  Storm  J^aritune  Con- 
Warnings  in  various  countries  was  included  in  the  Programme  for  ®'*°^* 
this  Conference,  and  in  the  month  of  November  the  Council  were 
consulted  by  the  Board  of  Trade  as  to  the  representation  of  this 
country  at  Washington  by  a  special  delegate  with  reference  to  this 
question.     The  reply  of  the  Council  was  not  favourable  to  the 
nomination  of  such  a  delegate.     The  correspondence  will  be  found 
at  Appendix  XII.^  p.  97. 

Proposal  for  a  Meteorological  Station  at  Bermuda. — In  the  Proposed 
month  of  July  an  inquiry  was  received  from  the  Board  of  Trade,  J^^da! 
as  to  the  probable  cost  of  the  maintenance  of  a  telegraphic 
reportinp^  station  at  Bermuda.  The  Council^  in  their  reply, 
stroncrly  supported  the  establishment  of  such  a  station,  and  stated 
that  the  cost  of  such  stations  in  these  islands  was  very  moderate. 
The  correspondence  will  be  found  at  Appendix  XIII..  p.  99. 

Fishery  Barometers. — To  add  to  the  means  of  obtaining  warn-  Fiahery 
ings  of  stormy  weather  by  the  sea-going  population^  barometers  barometers. 
were  many  years  ago  supplied  by  the  Board  of  Trade  on  Joan 
to  fishing  villages  and  other  places  on  the  coast,  to  be  set  up  for 
public  informstion.  The  whole  number  of  stations  supplied 
by  the  Office  with  these  instruments  is  177.  Of  these  59  are  in 
England,  6  in  Wales,  49  in  Ireland,  59  in  Scotland,  3  in  the 
Isle  of  Man,  and  1  in  Jersey.  The  list  is  given  in  Appendix 
XIV.,  p.  102. 

The  inspection  of  the  Fishery  Barometers  in  England  and 
Ireland  has  been  continued  during  the  past  summer,  the  Hon.  B. 
Abercromby  taking  the  east  of  England,  while  Captain  Toynbee 
visited  the  north  of  Ireland,  from  Donegal  Bay  round  to 
Dundnlk. 

In  almost  all  cases  the  instruments  were  found  to  be  in  good 
order,  and  they  seemed  to  be  valued  by  the  fishermen  in  each 
locality.  Whenever  possible,  the  opportunity  of  the  inspection 
was  taken  to  impart  instruction  in  the  use  of  instruments  in 
connexion  with  weather  observations. 

Simultaneous  Observations. — The  Office  has  continued  its  co-  Simultaneous 
operation  in  the  system  of  International  simultaneous  observations,  *>**®*'*^*^°^' 
taken  at  Greenwich  mean  noon,  as  explained  in  former  Keports, 
which  was  organised  in  1874,  at  the  request  of  the  Chief  Signal 
Officer  of  the  United  States. 

The  number  of  these  observations  which  have  been  received 
during  the  year  from  the  Royal  Navy  has  been  3,880^  and  from 
the  Mercantile  Marine^  6,300. 


PABT  IIL 

Land  Meteoboloot  of  the  British  Isles. 

Observatories  and  Stations. — The  observations  of  the  climate 
of  the  British  Isles,  which  are  received  by  the  Office  from  certain 
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Self-recording 
obseryatories. 


Anemographic 
statioDs. 


Stanons  of 
Second  Order. 


Telegraphic 

Reporting 

Stations. 


Extra  stations. 

Sunshine 
stations. 


Documents 
receiyed. 


Begulation  of 

Obserratoiy 

work. 


Inspection  of 
Stations. 


statioiiH,  may  be  arranged  in  five  clasfles,  according  to  the  degree  of 
completeness  vnth  which  they  are  made. 

1.  The  Observatories  furnished  with  self -registering  instniments 
by'which  all  the  principal  meteorological  phenomena  are  recorded 
continuonsly.  These  alone  aflford  the  materials  necessary  for  the 
study  of  the  periodic  variations  of  the  meteorological  elements. 

2.  Anemographic  stations  furnished  with  instruments  regis- 
tering the  wind  only.  The  records  from  these  stations  relate 
rather  to  weather  as  distinguished  from  climate,  and  are  especially 
important  in  connexion  with  storms.  They  are  often  useful  in 
affording  evidence  available  in  courts  of  law  with  respect  to 
collisions  at  sea,  and  damage  done  by  wind. 

3.  Stations  of  the  Second  Order  furnishing  climatological  infor- 
mation from  eye  observations  taken  twice  a  day.  The  observers  at 
these  stations  are  all  volunteers. 

4.  The  Telegraphic  Reporting  Stations^  at  which  the  obser- 
vations are  taken  by  eye,  but  supplemented  in  some  cases  by  self- 
recording  aneroids,  &a,  supply  the  material  upon  which  the  daily 
weather  reports  and  forecasts  are  based.  The  hours  of  observation 
at  these  stations  are  determined  by  the  requirements  of  the  tele- 
graphic system,  as  explained  in  Part  II.,  but  the  data  which  they 
furnish  are  also  utilized  to  afford  climatological  information  for  parts 
of  the  country  where  Stations  of  the  Second  Order  do  not  exist 

5.  Extra  stations  furnishing  returns  with  less  completeness  and 
detail  than  those  of  Class  3. 

A  continuous  record  of  the  amount  of  bright  sunshine  is 
received  from  39  stations  in  the  British  Isles,  of  which  some  are 
first  or  second  order  stations,  whilst  from  others  the  sunshine 
record  is  alone  received.     See  Appendix  XV.,  p.  i03. 

A  fuller  account  of  these  several  stations  and  of  the  methods 
employed  by  the  Office  in  dealing  with  their  records  will  be  found 
in  Appendix  XVI.,  p.  104. 

Appendix  XVII.,  p.  108,  contains  a  list  of  all  documents  relating 
to  the  land  meteorology  of  the  British  Isles  received  at  the  Office 
during  the  year. 

Regulation  of  Work  at  principal. Observatories, — The  regulations 
for  the  management  of  the  self-recording  instruments  have  been 
carefully  revised  They  will  be  found  in  Note  A.,  p.  24.  The 
experience  of  nearly  20  years  has  shown  that  in  all  essentials  the 
instruments  are  thoroughly  satisfactory,  and  that  very  little  alter- 
ation was  required  in  the  instructions  originally  issued  for  their 
use,  which  are  contained  in  the  Report  of  the  Office  for  1868. 

Inspection  of  the  Stations, — ^The  self-recording  observatories  and 
the  anemographic  stations  (Classes  1  and  2),  as  well  as  the  Tele- 
graphic Reporting  Stations  (Class  4),  are  regularly  visited  each 
year  by  the  Inspectors  of  the  Office.  The  extra  stations  (Class  5) 
are  inspected  as  opportunity  ofiers.  Of  the  Stations  of  the  Second 
Order  (Class  3),  some  belong  to  the  Royal  Meteorological  Society  ; 
these  are  visited  by  an  Inspector  appointed  by  that  Society, 
an  allowance  being  made  by  the  Office  toward  the  cost  of  the 
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inspectioiij  in  accordance  with  the  recommendation  of  the  Treasury 
Committee  (1877) ;  and  some  belong  to  the  Scottish  Meteorological 
Society.  The  remaining  Stations  of  the  Second  Order  are  visited 
at  least  once  in  ererj  two  years  by  the  Inspectors  of  the  Office. 
The  Superintendent  of  the  Kew  Observatory,  Mr.  G.  M.  Whipple, 
and  bis  chief  assistant,  Mr.  T.  W.  Baker,  are  specially  employed  to 
inspect  and  report  on  the  self-registering  apparatus,  and  on  the 
photc^iaphic  processes  at  the  observatories.  Extracts  from  the 
Reports  of  the  Inspectors  are  given  in  Appendix  VII.,  p.  72. 

Information  supplied  to  the  General  Register  Office^  Dublin. 
— Reports  from  eleven  of  the  Irish  stations  of  the  Office  have  been 
regularly  supplied  to  the  Registrar  General  for  Ireland,  for  his 
Weekly  and  Quarterly  Returns. 

Quarterly  Weather  Report. — Part  L  of  the  volume  for  1880 
has  been  issued,  and  Part  IL  is  in  the  press.     On  the  final  com- 
pletion of  this  volume  the  issue  of  the  Quarterly  Weather  Report 
with  the  reproduction  of  the  continuous  records  from  the  seven 
obaervatories,  comes  to  an  end. 

The  following  is  a  list  of  the  volumes  which  have  already  appeared 
or  are  in  process  of  issue,  with  the  dates  of  their  publication : — 

Quarterly  Weather  Reports, 


Inspection  of 
stations. 


Reports  sup- 
plied  to 
Registrar 
General  for 
Ireland. 

Pablications. 


Yeur. 


Published. 


1669 
1870 
1871 
1872 
1873 
1874 


1871 
1878 
1874 
1873 
1875 
1877 


Year. 

Published. 

1875 

. 

^ 

1879 

1876 

. 

- 

- 

1884 

1877 

. 

- 

- 

1885 

1878 

. 

- 

- 

1887 

1879 

. 

- 

- 

1889 

1880* 

— 

- 

• 

"■" 

•  In  progress.  Farts  III.  and  IV.  still  to  appear. 


In  place  of  this  publication  there  have  been  successively  issued, 
first,  the  Monthly  Weather  Report,  and  subsequently,  the  Monthly 
Summary  of  the  Weekly  Weather  Report. 

Other  Penodical  Reports. 

Monthly  Weather  Report,  1884-1887  (January  to  August), 
published;  1881-1883  and  1887  (September  to  December),  still 
to  appear. 

This  publication  ceases  with  the  year  1887,  and  the  information 
it  supplied  is  now  given  in  the  Monthly  Summary  of  the  Weekly 
Weather  Report. 

The  Weekly  Weather  Report,  which  is  prepared  in  the  Tele- 
graphic Branch  of  the  Office  (see  Appendix  VIII.,  p.  88),  has 
been  considerably  modified  in  form,  with  a  large  saving  of  expense, 
and  now  supplies,  by  its  synchronous  charts,  a  very  complete  and 
instructive  view  cf  the  chief  meteorological  changes,  day  by  day, 
OTer  the  greater  part  of  Europe,  such  as  is  not  to  be  found  in 
any  of  the  similar  publications  issued  by  any  other  ofiice. 

s  ea47f.  B 
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Pablieations.         A  Monthly  Summarj,  replacing  the  former  Monthly  Weather 

Report,  appears  as  a  supplement  to  the  Weekly  Weather  Report. 
Appendix  I.  to  the  Weekly  Weather  Report  for  1883  gives  a 
summary  for  each  quarter,  and  for  the  whole  year,  of  the  Raiafall 
and  Temperature  for  each  district,  for  the  24  years  1866-1889» 
and  also  the  Monthly  and  Progressive  values  of  Accumulated 
Heat,  Rainfall,  and  Bright  Sunshine  for  all  the  districts  in  each 
month  of  1889.  Appendix  II.  to  the  same  Report  gives  the 
Weekly  and  Progressive  values  for  the  same  elements  during  the 
year  1889  (in  continuation  of  Appendix  11.  for  the  year  1888), 
and  Appendix  III.  gives  the  Mean  Weekly  values  for  the 
following  number  of  years : — 

Accumulated  Heat  and  Rainfall,  11  years,  1878  to  1889. 
Bright  Sunshine  -  -     8      „      1881  „  1889. 

Appendix  IV.  gives  for  each  district,  for  the  12  years  1878  to 
1889,  the  mean  temperature  for  each  week  in  the  year. 

Hourly  Readings, — After  full  consideration  the  Council  have 
resolved  to  make  a  very  cons'ulerable  alteration  iuvthe  form  of 
publication  of  the  Hourly  Readings  obtained  from  the  records  of 
the  self-registering  instruments  at  the  four  principal  observatories, 
and  to  commence  the  new  teries  with  the  year  1887.  The 
calculations  for  that  year  are  in  an  advanced  stage,  and  will 
shortly  be  ready  for  presp.  In  future  the  publication  will  consist 
of  a  carefully  arranged  series  of  mean  values,  which  it  is  believed 
will  pi-ove  more  generally  useful  than  the  publication  of  the  hourly- 
readings  in  extenso^  which  has  hitherto  taken  jJace.  The  new 
series  will  comprii^e — 

(1.)  Hourly   means    of  pressure,   temperature,   the    difference 
between  the  dry  and  wet  bulbs,  and  of  wind  component?', 
together  with  the  amount  and  frequency  of  rain  ;  these 
hourly  means  will  be  for  periods  of  (a)  five  days,  {b) 
calendar  months,  and  (c)  the  year. 
From   these  will   be    computed   the  harmonic  components  of 
the   hourly  and   yearly  mean    variations  of    pressure  and    tem- 
perature for  each  month  and  for  the  year. 

(2  )  The  daily,  five-daily,  monthly,  and  yearly  means  of  pres- 
sure and  temperature. 
(3.)  The  monthly  and  annual  falls  of  rain  will  be  given   as 

heretofore. 
(4.)  The  wind  results  will  be  given  in  the  form  of  mean  com- 
ponents, referred  to  the  Tour  cardinal  points,  the  Council 
considering  this   to  afford   upon  the   whole   the   best 
solution,   although  by   no   means    an    altogether  satis- 
factory one,  of  the  difficult  problem  of  dealing  with  the 
mean  direction  of  the  wind. 
The  computiition  of  mean  liourly  values  of  the  temperature  of 
the  air  and  of  barometrical  pressure  for  the  seven  observatories 
and  for  each  month  of  the  year  1883  has  been  completed,  and  the 
Council  has   decided   to  extend   the   work  to   all    those   years 
preceding  1883  for  which  data  exist  and  which  have  not  already 
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been  dealt  with,  and  considerable  progresa  baa  been  made  with  FuUications. 
tiie  work. 

Observations  at  Stations  of  the  Second  Order. — Tbe  volume 
for  1885  baa  appeared,  and  that  for  1886  is  in  an  advanced  state. 

The  number  of  stations,  32,  from  which  the  returns  have  been 
of  late  years  publiahed  in  extenso  baa  been  considerably  in  excess 
of  the  number,  15,  proposed  by  the  Congress  of  Rome  in  187  9, 
and  the  Council  has  therefore  resolved  to  reduce  the  present 
number  to  21,  which  they  consider  to  be  sufficient^  while  it  will 
considerably  diminish  tbe  cost  of  the  publication.  At  the  same 
time  the  number  of  stations  from  which  monthly  means  and 
summaries  only  are  published  in  a  concise  foim,  has  been  increased 
from  14  to  45. 

The  following  is  the  list  of  stations  for  which  returns  will  be 
published  for  1886  and  future  years : — 

Stations  for  Publication  in  Detail  on  Form  A., 

21  in  Number. 


Stirfioiia. 


In  connexion 
with 


Years 

already 

published 

In  detaiL 


Bemarks. 


Glasgow  - 
Stoojhaist 


Armagh  - 
Dunrobin  Castle  - 
Braemar  - 
Dundee  - 
Wotfelee  - 
Scaiboioogli 
Hillington 
Chnrchstoke 

Carmarthen 
Margate   - 
Dartmoor  (Printe- 
town). 

Swanbister 


Laudale    - 
Dooglas    (Isle    of 
Man). 

Soathampton 
Dublin  (Monntjoj 
Obserratorj). 

Maikree  Caatle    - 
Parsonstown 
Londondeny        - 


M.  O. 


M.O. 
M.O. 


M.  O. 
M.O. 


M.  O. 
M.O. 
M.O. 


7 

8 


11 
18 

7 


M.O. 

10    -j 

M.O. 

13 

M.O. 
8.MeL8oe. 
8.  Met.  Soc. 
S.Met.Soc. 
S.  Met.  Soc. 
B.  Met.  Soo. 
R.  Met.  Soc. 
B.  Met  Soc. 

12     J 
6 
6 
6 

5 

9 
10 

B.  Met  Soc. 
B.  Met.  Soc. 
B.  Met.  Soc. 

11 
4 
7 

Formerly  observatories.  10  years 
hourly  readings  already  published. 

Continuous  records  of  pressure,  tem- 
perature, wind,  and  rainfall  stiU 
available,  except  for  Armagh,  which 
iiimishes  wind  and  rain  only.  For 
Stonyhurst  and  Armagh  the  records 
for  1 884  and  1885  have  been  published 
among  the  stations  on  Form  A. 

High-level  station  (1,113  feet). 


Sutton  Coldfield  to  be  substituted  for 
Chnrchstoke  for  1889. 


High-level  station,   1,395  feet.      The 

only  high-level  station  available  in 

the  south  of  England. 
This    is    the    most   northern    station 

available,  and  there  is  a  continuous 

record  of  wind. 


At  both  of  these  stations  there  are 
long  series  of  observations  available 
taken  by  the  officers  of  the  Ordnance 
Snrvey. 
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List  for  Publication  on  Form  B.  (Monthly  Means  and 

Summaries). 


Swanbister. 

{Dunrobin  Castle. 
Gordon  Castle. 
j^  Glencarron. 

Aberdeen. 
fi  Fort  Augustus. 
^  Braemar. 
^  Fort  William. 
LedDathie. 

Laudale  (Argyleshire). 
Dundee, 
jj^  Ocbtertyre. 
J^  Callton  Mor. 

Glasgow. 
§^  Rosewell. 

Jb  Rothesay  (Isle  of  Bute). 
J^  Marchmont. 
Jb  Wolfelee. 
^  Pinmore  (Ayrshire). 
jb  Glenlee. 
jH  Cramlington. 
&  Cargen. 

jK  Scaleby  (near  Carlisle). 
Durham. 
Newton  Reignj. 
Aysgarth  (Yorkshire). 
fiH  Scarborough. 

Cronkboume  (Douglas),  Isle  of  Man. 
York. 

Stonyhurst. 
fSi  Wakefield. 
Prestwich. 
fISL  Llandudno. 


(Ordnance     Survey 


iti  Buxton. 

^Si  Cheadle. 

M  Hilliugton  (Norfolk). 

Leicester. 

Uppingham. 
iSi  Churchstoke  (Montgomeryshire). 

Geldeston  (Beccles). 
^  Bennington. 
^  Cheltenham. 

St.  David's. 
iH  Carmarthen. 
iSl  Berkhamsted« 

Kew. 
fiSL  iMargste. 

Sou&ampton 
Office). 

St  Leonard's. 
fiSl  Southboume. 
fit  Rousdon. 
fiSi  Dartmoor. 
4S  Babbacombe  (Torquay). 

Falmouth. 

Londonderry. 
Jb  Lissan  (Co.  Tyrone). 

Armagh. 

Brookeborough  (Colebrooke  Park). 

Markree  Castle  (Sligo). 

Dublin  (Glasnevin). 

Dublin    (Mountjoy    Obsenratory, 
Phaeuix  Park). 

Dublin  (City). 

Parsonstown  (Birr  Castle). 
fSL  Killamey. 

Valencia. 


Obserrations 
on  Ben  Nevis. 


Sea  Sur&ce 
Temperature. 


Gload  Fhoto- 
gnphy. 


The  Stations  marked  &  belonc  to  the  Scottish,  and  those  marked  JS  to  the  Boyal 

Observations  on  Ben  Nevis, — The  arrangements  made  with  tlie 
Durectors  of  the  Observatoiy  on  the  summit  of  Ben  Nevi?,  at  a 
height  of  4,406  feet  above  the  sea,  and  explained  in  the  Beport 
for  1885,  remain  in  force,  and  the  Council  have  continued  tlie 
annual  grant  of  1007.  towards  the  expenses  of  the  Observatory, 
and  have  received  MS.  copies  of  all  the  meteorological  observa- 
tions taken. 

The  building  of  the  new  observatory  at  Fort  William  is  now 
completed.  It  was  explained  in  the  last  Report  that  the  Council 
had  agreed  to  subsidize  this  observatory  to  the  extent  of  250/.  a 
year,  and  supply  it  with  the  necessary  out6t  of  instruments. 
These  will  shortly  be  sent  down  and  erected. 

Sea  Surface  Temperature  on  the  Coasts  of  the  British  Isles. 

These  observations,  which  are  obtained  through  the  courteous 
assistance  of  the  Admiral  Superintendent  of  Naval  Reserves,  the 
Trinity  House,  and  the  Commissioners  of  Irish  Lights,  are  still 
continued,  and  a  large  amount  of  valuable  information  is  thereby 
collected. 

Cloud  Photography  and  Measurement— ThiB  subject  has  con- 
tinued to  receive  attention,  but  as  yet  satisfactory  results  have  not 
been  obtained. 
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2%tf  Bridled  Anemometer, — The  experiments  with  the  bridled  The  Bridled 
anemometer,  an  instrument  intended  to  record  strong  g^usts  of  Anemometer. 
wind,  which  have  been  undertaken  by  Mr.  W.  H.  Dines,  as 
intimated  in  the  last  Report,  have  been  continued,  and  the  result 
has  been  to  show  that  the  cups,  placed  in  the  same  plane,  at  the 
ends  of  short  arms,  exercised  appreciable  interference  on  each 
other.  The  anemometer  will  be  altered  to  remedy  this  defect 
Further  experiments  have  also  been  carried  on  by  Mr.  Dines  at 
Hersham  with  respect  to  other  questions  relating  to  wind.  An 
account  of  these  will  be  found  at  Note  B.,  p.  36. 

Electrical  Anemometer. — This  instrument  has  now  been  erected  Electrical 
at  Kew  for  the  purpose  of  ascertaining  whether  its  indications  can  Anemometer. 
be  utilized.     The  results  hitherto  have  not  been  satisfactory. 

Violles  Actinometers. — At  the   request  of   the  Solar   Physics  Violle*** 
Committee  the  Council  have  undertaken  to  institute  some  experi-  -^<'*^°<>""«^«^- 
ments  at  Kew  Observatory  on  YioUe's  apparatus  for  measuring 
solar  radiation.     (Note  C,  p.  46.) 

The  Harmonic  Analyser. — The  analysis  by  this  instrument  of  '^^  Harmonic 
the  barograms  firom  the  seven  observatories  has  now  been  completed      *  ^  *®'' 
for  the  12  years  1871-1882  inclusive.     The  corresponding  results 
obtained  from  the  thermograms  were  published  in  1886. 

In  consequence  of  the  resolution  of  the  Council  to  undertake 
the  calculation  of  the  mean  hourly  values  of  pressure  and  tem- 
perature, the  question  arose  whether  the  harmonic  constants 
might  not  be  obtained  in  a  more  complete  and  satisfactory  maimer 
by  arithmetical  computation  than  by  the  mechanical  process. 
The  Council  therefore  thought  it  advisable  to  ascertain  as  far  as 
possible  what  was  the  degree  of  accuracy  obtainable  by  the  use  of 
the  machine,  and  what  were  the  causes  of  error  likely  to  arise. 

For  this  purpose  a  series  of  experiments  has  been  carried  out, 
more  complete  than  those  before  made,  the  result  of  which  has 
been  to  show  that,  owing  to  certain  difficulties  which  are  experienced 
in  passing  the  curves  through  the  machine,  and  which  could  not  be 
avoided  without  making  a  very  considerable  alteration  in  the 
mechanical  details  of  one  portion  of  the  instrument,  the  results 
obtained  by  a  mechanical  analysis  of  the  curves  are  liable  to  errors 
which,  though  small  in  themselves,  are  important  in  relation  to  the 
quantities  being  dealt  with,  which  are  themselves  very  small. 

From  this  and  other  considerations,  and  from  the  character  and 
results  of  the  experiments  upon  the  operation  of  the  machine 
which  will  be  found  in  fuller  detail  in  Note  D.,  p.  47,  the  Council 
have  resolved  to  obtain  the  harmonic  coefficients  by  arithmetical 
computation  in  preference  to  the  use  of  the  machine,  though  the 
machine  may  for  certain  purposes  be  found  very  useful. 

Thermometers  for  Cotton    Cloth  Factories. — The  Cotton  Cloth  Thermometers 
Factories  Act,  1880,  states  that  in  every  such  factory  there  shall  cioAF^Mtories. 
be  provided,  maintained,  and  kept  in  correct  working  order  two 
sets  of  '^  standardised  "  wet  and  dry-bulb  thermometers.     In  the 


22 


Report  of  the  Meteorological  Council. 


Thermometers 
for  Cotton 
ClothFactories. 


liecords  from 
j^tations  of  the 
Royal  Engi- 
neer and 
Army  Medical 
Departments. 

Treyandrum 
Obserrations. 


month  of  January  the  Council  were  requested  by  the  Home  Office 
to  inform  the  Secretary  of  State  how  thermometers  had  best  be 
*^  standardised "  for  the  purposes  of  the  Act.  The  Council 
replied  that  thermometers  were  at  present  being  verified  at  the 
Kew  Observatory  of  the  Royal  Society  to  the  extent  of  several 
thousands  annually^  and  that  accordingly  the  testing  of  such 
instruments  presented  no  difficulty. 

Observations  from  Military  Stations. — The  summaries  of  these 
observations,  made  under  the  direction  of  the  Royal  Engineer  and 
Army  Medical  Departments,  between  1852  and  1886,  have  been 
completed,  and  the  volume  has  now  been  issued. 

Trevandrum  Observations. — On  the  death  of  Mr.  J,  Allan 
Broun,  F.R.S.,  in  1879,  the  desirability  of  discussing  an!  publish- 
ing the  records  of  the  observatory  nt  Trevandrum,  in  Southern 
India,  which  had  been  carried  on  under  his  superintendence  for 
over  twelve  years,  was  brought  before  the  Royal  Society  of 
London  by  the  Royal  Society  of  Edinburgh.  The  whole  of  the 
records,  31  volumes,  were  subsequently  (in  1880)  deposited  at  the 
Meteorological  Office,  by  Mrs.  Broun,  for  safe  keeping.  The 
negotiations  on  the  subject  with  the  Indian  Meteorological 
Department  at  that  time  led  to  no  result.  The  Meteorological 
Council  have  now  resolved  to  make  another  effort  to  induce  the 
Indian  Authorities  to  render  the  very  valuable  material  contained 
in  these  MSS.  accessible  to  scientific  men,  and  have  addressed  the 
Royal  Society  on  the  subject 


Library. 


LlBBARY. 

The  library  contains  standard  works  on  Meteorology  and  the 
allied  Sciences,  and  is,  besides,  particularly  rich  in  Transactions, 
Proceedings,  Reports,  and  other  Publications  which  give  a  large 
mass  of  Meteorological  observational  data  from  all  parts  of  the 
world,  extending  over  many  years.  It  consists  at  present  of  over 
11,000  volumes  and  pamphlet-;*,  exclusive  of  charts  and  MS. 
records  of  observations.  The  books  and  other  documents  are 
accessible  to  scientific  men  for  reference  at  the  Office. 

Appendix  XVIII.,  p.  113,  contains  a  list  of  the  additions  to  the 
library  during  the  year,  which  have  been  catilogued  upon  cards, 
and  nre  entered  in  the  reference  catalogues  under  (1)  Authors,  and 
(2)  Subjects. 


Financial. 


EXPRNDITURB. 

Appendix  XIX.,  p.  138,  shows  the  receipts  and  paj'ments 
during  the  ye:u:  ending  31st  March  1890.  The  amount  voted  by 
Parliament  was  15,300/.,  as  in  the  previous  year. 

The  following  abstract  of  expenditure  shows  the  amount  properly 
chargeable  to  the  year  in  question,  and  its  distribution  under  the 
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various  heads,  together  with  the  increase  or  decrease  in  1889-90, 
as  compared  iwdth  the  previous  year : — 


NXT  ExPBHDlTUJiS. 

XUVU  Mr* 

1889-90. 

IncreaM 

• 

Deereaae. 

QbNURAL  ADimnSTRJLTION : 

£ 

«. 

d 

«     s. 

d. 

«     s. 

d. 

£    f.    d. 

Payment  of  Council 

1,000 

0 

0 

955  18 

4 

mmi^ 

44     1     8 

Secretory 

800 

0 

0 

800     0 

0 

— 

— 

Office     - 

798 

8 

0 

801     4 

2 

2  16 

2 

— 

Bentjfiul^  and  Ughting  - 

709 

17 

11 

701  14 

8 

— 

8     8     6 

AUeraliemM    to   premiees. 

attemdanee^    and    eon" 

tingencics 

486 

4 

0 

474    7 

6 

88     8 

6 

— . 

Expenses    incidental    to 

Intemaiional  MetecTo^ 

logical  Ccmgress 

22 

2 

8 

5     2 

0 

— 

17    0    3 

Pensions 

138 

16 

4 

186  16 

4 

48    0 

0 

-«. 

Sfbgul  Rsssaschbs 

570 

5 

0 

710  10 

6 

140     5 

6 

-~ 

I^AVD  MbTSOXOLOGT 

8,858 

7 

1 

3,544     9 

11 

191     2 

10 

... 

Wbatrsb  Invobmatioh  - 

8,845 

10 

4 

8,777  19 

5 

— . 

67  10  11 

iNdPBCnONB 

702 

5 

1 

664     2 

5 

— 

88    2     8 

OCBJOI  MSTSOBOLOOT 

2,795 

8 

8 

2,736     9 

4 

— 

58  13  11 

Total        -           -£ 

15,171 

19 

3 

15,358  14 

2 

420     8 

0 

288  11     8 

In  the  year  1889-90  the  sum  of  1,606/.  9s,  5d.  was  paid  to  the  Post  Office  on 
account  of  inland  and  foreign  telegrams,  allowances  to  clerks,  and  rental  of 
primte  wires. 


(Signed) 


R  STRACHET, 

Chainnan. 
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NOTE  A, 

Code  of  Regulations,  &c.,  &c.,  for  conducting  the  Work  at 
the  First-Class  Observatobies,  and  the  Examination 
thereof.— 1889. 

The  errora  to  which  the  traces  derived  from  self-recording 
meteorological  instruments  and  the  numerical  values  obtained 
from  them,  are  eubject,  are  of  three  classes,  viz. : — 

i.  Errors  in  the   traces  themeelvee,  including  those   due  to 
faulty  attachment  of  the  paper  upon  which  the  curves 
are  produced, 
ii.  Errors  of  date  and  time-scale  entered  upon  the  papers, 
iii.  Errors  in  tabulating  from  the  traces. 

Errors  in  the  Traces  themselves^ 

With  a  view  of  avoiding,  tis  much  as  possible,  errors  included  in 
the  first  category,  the  attention  of  observers  in  charge  of  instru- 
ments IS  directed  to  the  following  points  : — 

Care  must  be  taken  that  the  gas  flames  in  the  instruments  are 
so  adjusted,  and  the  condensers  and  reflectors  so  fixed,  that  the 
barometer  tube  and  two  thermometer  tubes  with  their  attached 
shields  are  at  all  times  well  illuminated. 

In  the  event  of  a  very  exceptional  rise  or  fall  of  pressure  or 
temperature,  and  when  the  observer  has  reason  to  fear  that 
readings  will  otherwise  be  lost,  the  instrument  should  be  tempo- 
rarily raised  or  lowered  by  means  of  the  screw,  so  that  the  record 
of  extreme  values  may  be  secured. 

But  as  any  alteration  of  the  positions  of  the  instruments,  espe- 
cially of  the  bai'ometer,  throws  out  the  zero  of  the  scales,  tnis 
measure  should  only  be  adopted  with  extreme  caution. 

In  all  cases  when  changes  in  the  positions  of  the  instruments 
are  made,  careful  eye  observations  should  be  made  before  and 
after  eacii  change^  to  guard  the  records  from  the  effects  of 
erroneous  index  errors,  or  errow  of  zero  lines. 

In  the  case  of  the  barometer  the  instrument  should  be  carefully 
restored  to  its  original  position  as  soon  as  the  occasion  for  the 
change  has  passed  away. 

Tlie  thermometers,  however,  must  be  regularly  raised  and 
lowered  by  the  screw  suspending  them,  in  the  course  of  every 
year,  in  order  to  secure  suflScient  illumination  for  the  portion  of 
the  scale  likely  to  be  in  use  in  summer  and  winter  respectively : 
and  c9.re  must  be  taken  not  to  postpone  this  operation  in  spring 
and  autumn  until  some  of  the  readings  have  been  lost. 

Great  care  should  be  taken  that  all  the  parts  of  the  instruments 
are  working  correctly,  and  are  free  from  dust. 

Before  wrapping  the  photographic  paper  round  the  cylinders 
it  should  be  carefully  examined  as  to  the  freedom  from  blemishes 
or  defective  coating  of  the  sensitive  surface,  and  when  fixed  in  its 
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place  on  the  cylinder  a  second  examination  sfaonld  be  made  to  see 
that  while  it  is  everywhere  in  close  contact  with  the  cylinder, 
there  is  no  bagging  or  bulging,  and  that  its  edge  is  parallel  to  the 
edge  of  the  cylinder  nearest  to  the  trace.  Care  should  also  be 
taken  in  cutting  off  the  superfluous  paper,  that  no  loose  ends  are 
left  projecting,  as  they  are  liable  to  cause  a  stoppage  of  the 
clock. 

The  prepared  papers  for  use  with  the  anemograph  ^nd  rain- 
gauge  require  similar  precautions  to  be  taken  with  regard  to 
wrapping  them  upon  the  cylinders ;  but  additional  care  is  also 
required,  so  that  the  lines  ruled  upon  these  papers  are  made  to 
coincide  with  certain  points  of  the  apparatus  designed  for  the 
purpose  of  properly  setting  the  instruments. 

After  placing  a  new  sheet  of  prepared  paper  on  the  cylinder  of 
the  rain-gauge^  the  glass  tabulating  scale  should  be  used  to  see 
that  the  printed  scale  on  the  paper  is  paraUel  with  the  edge  of 
the  cylinder.  The  height  of  the  pencil  is  next  adjusted  so  that, 
the  bottle  being  empty,  the  trace  runs  along  the  zero  line  of  the 
blank  paper,  when  the  cylinder  is  turned  by  hand. 

The  float  is  also  to  be  depressed  by  the  finger  and  allowed  to 
rise  again  in  order  to  see  that  it  is  free  to  act  throughout  its 
whole  range. 

Great  care  should  be  exercised  to  avoid  interfering  with  the 
instruments  or  their  positions,  but  when  any  alteration  of  position, 
or  interference  with,  or  interruption  of,  their  action  occurs,  an 
explanatory  note  of  the  causes  of  all  deficiences  should  be  made 
on  the  curves  and  tabulations. 

Errors  of  Time  and  Date, 

Observers  should  set  their  watches  daily  to  correct  G.M.T., 
either  by  reference  to  a  standard  clock,  or  to  a  chronometer  cor- 
rected to  the  true  time  for  the  day  by  means  of  a  table  of  going 
rates.  The  instrumental  clocks  should  all  be  set  to  this  correct 
time  at  the  time  of  changing  the  papers,  and  comparisons  should 
be  made  at  every  observation  hour  in  order  to  see  that  no  stop- 
page has  occurred  in  the  interval  which  has  elapsed  between  the 
observations. 

In  the  case  of  the  photographic  instruments,  after  changing 
the  papers,  the  observer  should,  if  possible,  listen  for  the  sounds 
produced  by  the  closing  and  opening  of  the  light  shutter,  which 
will  show  that  it  is  duly  performing  its  duty. 

The  error  of  the  instrument  clocks  should  never  be  allowed  to 
exceed  two  minutes  in  the  two  days. 

The  instrumental  clocks  should  all  be  wound  daily  between 
the  hours  of  10  and  11  a.m.,  fresh  papers  being  i>laced  daily  en 
the  cylinders  of  the  anemograph  and  rain-gauge,  and  on  alternate 
days  on  the  barograph  and  thermograph.  The  observer  should 
carefully  note  the  exact  time  at  which  the  clocks  are  stopped  or 
the  cylinders  detached  from  the  driving  gear,  and  should  also  rend 
the  indications  of  the  dials  and  time-scales,  noting  them  down  at 
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the  time  on  the  journals,  and  on  the  reverse  aides  of  the  anemo- 
graph sheets.  Similar  memoranda  should  also  be  jottcJ  down  of 
the  time  at  which  the  instruments  are  ngain  set  in  action.  The 
photographic  sheets  to  be  marked  with  the  initials  B^,  Bg*  ^^^  "^i* 
T2,  in  addition  to  the  date,  as  a  guide  to  the  [ihotographer  in  his 
operations,  the  sheets  marked  6^  T^  being  the  outer. 

As  8oon  afterwards  as  time  permits,  the  dates  should  be  perma- 
nently and  distinctly  written  up  in  ink,  the  time-scales,  &c. 
stencilled  on,  and  the  dock  times  and  check  standard  readings 
entered  on  the  sheet  in  accordance  with  the  regulation  pattern. 

The  wet  bulb  thermogram  should  be  examined  for  places  where 
the  damping  was  inefficiently  performed,  and  remarks  made 
accordingly. 

Cheek  observations  of  the  standard  thermometers  and  barometer 
should  be  made  five  times  daily ;  those  of  the  thermometers  at  the 
moment  coincident  with  the  shutting  off  the  light  from  the  curve 
at  two  minutes  before  the  even  hour,  and  those  of  tho  barometer 
when  the  light  is  restored  at  two  minutes  after  the  even  hour. 

General  Instructions, 

Wet-Bulbs  : — At  the  times  of  reading  the  standard  thermo- 
meters the  state  of  the  wet-bulbs  of  both  the  standard  and  self- 
recording  instruments  ought  to  receive  attention.  If  both  bulbs 
seem  to  be  properly  wetted,  and  sufficient  water  its  in  the  cistern 
to  maintain  them  in  the  same  condition  until  the  next  visit  of  the 
observer,  the  sign  \/  should  follow  the  entry  of  the  standard 
reading  in  the  observation  book  and  journal.  If  either  of  the 
bulbs  is  wholly  or  partially  dry  at  the  time  of  observation,  a  note 
should  be  made  to  call  the  attention  of  the  tabulator  to  the  un- 
satisfactorv  nature  of  the  observation  at  that  hour,  and  the 
observer  should  proceed  to  damp  the  thermometer  at  once. 

In  time  of  frost  the  bulbs  should  be  kept  covered,  if  possible, 
with  a  thin  coating  of  ice  by  applying,  at  frequent  interval:*,  a 
little  cold  water  directly  to  the  surface  of  the  bulb.  When  the 
air  is  too  moist  to  allow  of  this  ice  jacket  evaporatir?^  or  the 
tempernture  is  at  or  about  the  freezing  point,  and  the  ice  does  not 
melt  off  the  bulb  quickly  enough,  it  should  be  melted  off  by  using 
a  little  warm  water.  This  may  also  serve  to  thaw  the  ice  in  the 
supply  tank,  tubes,  and  threads,  which  might  oth^.rwise  fail  to  act 
properly. 

In  hot  and  dry  weather  it  is  sometimes  found  that  difficulty 
occurs  in  maintaining  the  wet-bulbs  in  a  properly  moistened  con- 
dition.  In  such  cases  the  tank  should  be  refilled  at  more  frequent 
intervals  than  usual,  and  also  new  threads  and  muslin  should  be 
fitted  up.  It  is  necessary  to  soak  well,  or  boil  in  water,  the 
threads  and  muslin  before  tluiy  are  used,  in  order  to  remove  from 
them  any  gum  or  starch,  the  presence  of  which  seriously  reduces 
the  capillary  actions. 

The  water  supplied  to  the  wet-bulb  cistern  should,  if  possible^ 
be  rain  water,  and  always  be  taken  from  a  vessel  exposed  to  the 
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nir,  BO  that  its  temperature  may  be  that  of  the  air,  this  being  of 
imi)ortance.  The  be^t  plan  is  to  save  and  use  the  water  collected 
from  the  rain-gatige  an  being  free  from  lime,  which  in  the  case  of 
hard  water  forms  an  incrustation  on  the  musliti ;  when  this  is 
observed  the  muslin  should  be  changed. 

Flooding  from  excess  of  water  often  occurs  when  the  cistern  is 
refilled,  vitiating  the  record  for  a  quarter  of  an  hour  or  more 
after  replenishing. 

The  water  cistern  should,  as  a  rule,  be  filled  after  reading  the 
thermometers ;  and  it  is  advisable  to  restrain  the  flow  of  water 
80  that  no  more  runs  over  the  bulb  than  is  requisite  to  keep  it 
completely  moistened.  The  lowest  points  of  the  thread  should 
always  be  somewhat  lower  than  the  points  of  attachment  of  the 
thread  to  the  thermometer  bulb,  so  that  the  water  rises  to  the 
bulb  by  capillary  attraction.  Notes  of  the  times  of  adding  water 
must  be  made  on  the  curves. 

Anemograph  : — Once  a  month,  on  a  calm  day,  the  orientation 
of  the  anemograph  should  be  tested  in  order  to  see  that  the 
direction  of  the  wind  is  being  properly  recorded,  and  that  no 
slipping  has  taken  place  in  any  of  the  joints  of  the  shafting. 
Opportunity  should  also  be  taken  of  this,  to  oil  the  instrument 
tlioroughly,  aud  to  see  that  the  bearings  are  free  from  dii*t. 

Full  details  as  to  how  thi.s  is  to  be  performed  are  given  in  a 
special  circular  of  instruction  which  was  issued  in  March,  1 882. 

Rain  Gauge  : — Aa  regards  the  rain-gauge,  particular  care 
must  be  taken  to  change  the  recording  papers  every  day  at  about 
the  hour  of  10  a.m. ;  the  observer  must  never  assume  absence  of 
rain  in  the  24  hours,  as  a  shower  may  fall  unnoticed  during  the 

night 

At  the  time  of  chan«;ing  the  rain-gauge  papers  the  observer 
should  always  empty  the  contents  of  the  receiver  into  the 
measuring  glass,  and  compare  the  amount  so  measured  with  that 
indicated  at  the  time  by  the  curve,  recording  on  the  sheet  the 
sum  of  the  discharges  plus  the  quantity  so  measured. 

The  measurement  of  snow  by  this  gauge  does  not  give  very 
satisfactory  results.  Probably  the  best  method  is  to  collect 
the  snow  contained  in  the  receiver  into  a  vessel,  and  having 
melted  it,  to  pour  the  water  throut^h  the  gauge  in  order  to  show 
the  trace.  In  such  cases  the  measurement  of  the  hourly  values 
should  not  be  attempted,  but  the  total  amount  entered  at  the 
latest  hour  to  which  the  trace  extends. 

A  spare  gauge  of  the  8-inch  pattern  should  be  kept  in  the 
close  vicinity  of  the  Beckley  gauge,  and  its  contents  measured 
immediately  after  the  latter  has  been  seen  to. 

Any  material  discrepancy  between  the  indications  of  the  two 
instruments  should  be  noted  in  the  weather  journal,  and 
endeavours  made  to  ascertain  its  cause. 

Sunshine   Recorder: — The  cards    are    to    be  changed  if 
possible  at  sunset  each  day,  or  if  this  is  inconvenient,  at  some 
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other  fixed  hour,  which  haying  been  chosen,  is  to  be  adhered  to  as 
closelj  as  possible. 

The  card  is  to  be  changed  even  if  it  has  not  been  scored,  and 
the  identical  card  which  was  in  the  instrument  returned  to  the 
Meteorological  Office. 

If  the  weather  be  windy  it  is  advisable  to  insert  a  small  wedge 
of  paper  so  as  to  hold  the  card  firmly  in  its  groove. 

In  time  of  enow,  when  there  is  any  chance  of  sunshine,  the 
snow  should  be  removed  firom  the  ball  and  from  between  the  ball 
and  the  card.  Hoar  frost  should  also  be  removed  from  the  ball 
as  soon  as  possible,  and  the  ball  should  occasionally  be  wiped  to 
remove  any  dirt  which  may  have  become  deposited  upon  it. 

Every  card  should  have  clearly  written  upon  it  the  name  of  the 
ob8er\'atory,  the  date,  and  the  time  of  insertion  and  withdrawal, 
using  local  apparent  time  ;  this  is  especinlly  important  if  the  cards 
are  changed  while  the  sun  is  shining.  Should  the  instrument 
have  been  moved,  or  should  anything  have  occurred  to  interfere 
wiih  the  accuracy  of  the  score  in  any  way,  an  explanatory  note 
should  always  be  written  on  the  back  of  the  card. 

The  cards  are  to  be  returned  to  the  office  as  soon  as  possible 
after  the  close  of  each  month.  In  packing  them  for  transmission 
through  the  popt  they  should  always  be  kept  flat  and  never 
be  folded. 

Further  particulars  as  to  the  setting  of  the  instrument,  obtain- 
ing local  apparent  time,  &c.  will  be  found  in  a  special  circular 
issued  January  1889,  entitled  "Directions  for  adjusting  and  using 
the  Sunshine  Recorder.'* 

Tabulation  of  traces  and  discovery  of  Errors. 

Tabulation  forms  are  provided  for  the  entry  of  the  measure- 
ments made  from  the  automatic  traces.  These  have  to  be  suitably 
prepared  for  use  by  having  written  upon  each  of  them  on  every 
page  the  name  of  the  observatory  and  a  consecutive  number 
corresponding  with  that  given  in  the  diary  issued  by  the  Meteoro- 
logical Office  for  each  year.  The  dates  are  next  entered,  care 
being  taken  that  they  accord  with  the  entries  in  the  diary  and 
journals,  and  also  that  each  month's  work  is  kept  totally  distinct 
from  any  other.  New  forms  throughout  should  be  brought  into 
use  on  the  first  day  of  every  month. 

Barograms. — ^The  curve  being  duly  written  up  and  dated,  is 
fixed  in  the  tabulator  frame  and  the  scale  fitted,  the  brass  time- 
scale  being  adjusted  so  that  the  measuring  bar-catch  accords 
with  the  time  gaps  on  the  barograph  curve  indicating  the  even 
hours,  in  order  that  the  reading  glasses  may  be  properly  placed 
for  the  odd  hours,  not  so  indicated. 

The  reading  glasses — the  upper  being  set  so  that  when  the 
zero  of  the  scale  corresponds  exactly  to  30  *  0  ins.  the  distance 
between  the  cross  lines  on  the  two  glasses  shall  agree  with  the 
scale  value  supplied  by  the  Meteorological  Oflice — ^are  then 
moved  until  they  stand  tangential  to  the  curve  at  both  the  upper 
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and  the  lower  margins,  and  the  correspondiog  barometric  pressxire 
is  then  read  off^  and  entered  in  the  line  and  column  of  the 
tabulation  form  for  the  corresponding  hour  and  day.  This  is 
done  for  every  hour  of  the  week's  series  of  curves,  and  in 
accordance  with  the  notes  on  the  tabulation. 

The  absidnte  highest  and  lowest  points  shown  on  the  curve 
for  each  day  should  also  be  noted  and  recorded. 

A  second  series  of  tabulations  of  a  less  degree  of  refinement 
(to  be  employed  as  a  check)  follows^  the  readings  being  made  by 
means  of  an  ivory  scale,  read  to  the  nearest  hundredth  of  an 
inch  only^  and  the  readings  entered  in  a  second  blank  form 
known  as  a  Subsidiary  Sheet.  If  possible  the  two  sets  of 
measurements  should  be  taken  by  different  persons. 

The  entries  in  the  first  form^  in  hundredths  only,  are  then 
copied  into  the  subsidiary  sheet  beside  the  other  set.  The 
differences  are  next  taken,  and  when  they  exceed  *  01  inch  from 
the  normal,  a  re-examination  of  the  corresponding  point  on  the 
curve  is  made,  the  faulty  reading  crossed  through  (not  erased  or 
altered),  and  the  corrected  value  entered  above  it. 

Should  any  portion  of  the  curves  be  too  faint  for  measurement 
with  the  ordinary  tabulating  instrument,  but  not  for  the  ivory 
scale,  it  ought  to  be  so  measured,  such  measurements  to  be 
indicated  in  the  tabulations  by  the  addition  of  the  word  *^  approxi- 
mate."   On  no  account  should  the  curves  be  pencilled  or  inked  in. 

The  barogram  readings  should  next  be  compared  with  the  check 
observations  of  the  standard  barometer. 

The  readings  of  the  standard  having  been  corrected  for  index 
error  and  for  capillarity,  and  reduced  to  32°,  should  be  entered  in 
the  ''  S  '^  column  of  the  tabulation  form  prior  to  the  tabulation  of 
the  curve.  The  values  of 'the  barograms,  corresponding  to  the 
times  at  which  the  standards  were  read,  should  be  measured  and 
entered.  The  differences  between  each  pair  of  these  observations 
should  then  be  taken  for  the  period  from  1 1  a.m.  of  one  day  to 
11  a.m.  of  the  next,  and  from  the  mean  of  all  of  these  which  do 
not  vary  as  much  as  0  •  008  in.  from  the  average  of  the  whole,  a 
mean  difference  or  '^residual  correction**  for  the  period  under 
discussion  is  formed.  Should  less  than  three  standards  be  avail- 
able, if  it  is  not  the  day  on  which  the  curves  are  changed,  the 
residual  is  calculated  for  the  whole  curve,  but  if  it  be  changing 
day,  it  is  calculated  up  to  midnight  of  the  following  day.  In 
extreme  cases  great  range  of  pressure  might  modify  this  rule. 

If  the  resulting  mean  difference  be  less  than  0*001  in.  it  is 
considered  that  there  is  no  residual  correction,  and  the  hourly 
values  should  be  entered  direct  into  the  column  headed  **  Tabu- 
lated value  corrected."  If  a  residual  be  formed  they  should  be 
entered  in  the  "  H  "  column. 

The  residual  correction  is  applied  to  all  the  tabulated  values  of 
the  barogram,  and  the  corrected  values  compared  with  the 
corresponding  standard  barometer  readings.  Where  a  difference 
exceeding  0  •  007.  in  occurs^  an  examination  of  the  aocuracy  of  the 
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curve  measurements  is  made,  and  if  this  is  found  correct,  the 
standard  reading  is  concluded  to  be  erroneous,  and  is  marked  on 
the  tabulation  sheet  by  means  of  brackets  as  (30*050).  If 
necessary,  on  account  of  this  rejection,  a  second  residual  correction 
is  computed,  applied  to  the  original  readingdi,  and  comparison  with 
standards  made  anew. 

Thermograms, — The  thermograms  are  virtually  registers  of  two 
separate  instruments  on  one  sheet  of  paper,  and  are,  in  the  question 
of  tabulation,  treated  as  perfectly  independent  traces ;  dry-bulb 
and  wet-bulb  thermometer  readings. 

A  thermogram  is  laid  on  a  flat  table,  and  covered  by  a  glass 
scale  engraved  with  two  sets  of  parallel  lines  crossing  one  another 
at  right  angles,  arranged  to  represent  degrees  of  temperature  and 
hours  of  time ;  the  zero  line  of  the  curve  is  then  made  to  lie 
along  a  previously  determined  line  of  the  degree  scale  of  the  glass, 
whilst  the  lines  crossing  are  made  to  correspond  with  the  left- 
hand  margin  of  the  gaps  in  the  curve  indicating  time. 

The  observer  then  having  set  his  scale,  and  noticed  that  the 
indications  of  stopping  and  starting  the  curve  are  in  accordance 
with  the  times  indicated  by  the  graduations  on  the  glass,  proceeds 
to  read  the  position  of  the  upper  margin  of  the  photographic 
sinuous  line  as  referred  to  the  degree  lines  every  hour,  and  enter 
the  readings  on  the  corresponding  tabulation  form.  This  done 
for  the  whole  week,  the  curves  are  again  taken,  and  re-measured 
at  each  hour  witli  an  ivory  scale,  graduated  to  correspond  with 
the  glass  scale.  The  readings  of  this  scale  are  entered  in  a  sub- 
sidiary sheetj  as  in  the  case  of  the  barograms,  and  are  compared 
with  the  corresponding  readings  already  made  by  the  glass  scale, 
copied  from  the  ori^nal  tabulation  into  this  sheet  When  the 
difference  between  tne  two  sets  of  measurements  amounts  to  0^*3, 
the  curve  is  again  read  off  at  the  point  in  question,  the  faulty 
reading  struck  through,  and  the  correct  one  entered  above  it. 

Next,  the  check  observations  of  the  standards,  duly  corrected 
for  index  error,  are  copied  from  the  journals,  and  entered  into  the 
proper  colunms  in  the  tabulations. 

These  are  compared  with  the  tabulated  values,  and  if  differences 
exceeding  0^*5  are  found,  those  readings  are  examined,  and,  if 
necessary,  the  eye  observations  are  struck  out  by  being  bracketed. 

Finally,  the  points  of  maximum  and  minimum  temperature 
each  day  are  selected  on  the  curves,  and  their  values  and  times 
of  occurrence  noted  and  recorded. 

A  similar  method  of  tabulation  is  pursued  with  recrard  to  the 
trace  of  the  wet-bulb  thermometer,  but  with  the  difference  that 
the  observer  has  to  carefully  guard  against  entry  of  observations 
for  those  hours  when  the  curve  is  marked,  indicating  that  the 
instrument  has  been  acting  improperly. 

In  the  case  of  the  wet*bulb  instrument,  maxima  and  minima 
are  not  recorded. 
Faint  curvea  are  to  be  treated  as  prescribed  for  the  barograms. 
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Anemograph, — In  this  apparatus  both  velocity  and  direction 
of  the  wind  are  recorded  mechanicalij  on  the  Bame  sheet  of 
paper. 

As  the  clock  moyiog  the  recording  cylinder  is  not  provided 
with  an  automatic  time-marker^  the  only  guides  as  to  correct 
timing  of  the  traces  are  the  positions  of  the  two  ends  of  the  curves 
on  the  printed  sheet,  the  observer  should  note  that  these  corre- 
spond with  the  two  small  pin-holes  made  by  a  pricker  attached  to 
the  instrument,  which  is  depressed  momentarily  at  the  times  of 
putting  on  and  taking  the  sheet  off  the  cylinder.  If  these  do  not 
accord  within  10  minutes,  with  the  times  indicated  by  the  ends  of 
the  traces,  a  fresh  time  scale  must  be  iniled  to  agree  with  them, 
and  the  curves  tabulated  from  the  new  scale. 

The  hourly  wind  velocity  is  measured  with  a  glass  scale,  which 
gives  the  run  of  the  Robinson  cups  from  30  minutes  before  to 
30  minutes  after  each  hour. 

These  values  are  entered  in  the  tabulation  sheet,  and  a  correc- 
tion for  friction  theoretically  computed  by  Dr.  Bobinson  applied 
to  all  velocities  below  11  miles  as  follows  : — 


0  m.             -  conv 

s= 

1 '  6  miles- 

1  m.  to  3  m.     „ 

zsz 

1-0     „ 

4  m.  to  10  m.  „ 

= 

0-6     „ 

No  subsidiary  measurement  is  made  for  each  hourly  result,  it 
being  considered  sufficient  if  the  aggregate  of  the  24  uncorrected 
hourly  Telocities  agrees  within  5  miles  with  the  whole  distance 
run  by  the  ^ind  on  the  curve. 

The  wind's  direction  for  every  hour  is  deduced  from  the  position 
of  the  centre  of  the  trace,  which  constantly  varies  in  width  owing 
to  the  oscillations  of  the  wind.  For  this  purpose  another  scale  is 
used,  engraved  to  accord  with  the  scale  printed  upon  the  paper  ; 
should  this  slightly  differ  from  that  determined  K>r  each  instru- 
ment by  the  operation  of  orientation  performed  monthly,  due 
allowance  must  be  made  in  setting  the  scale. 

The  subsidiary  measurements  in  direction  are  made  by  inspec- 
tion of  the  anemograms  and  entering  on  a  form  the  special  position 
of  the  traces  marked  thereon  for  each  hour.  The  results  are 
entered  on  a  special  form  and  compared  with  the  readings  obtained 
by  the  glass  scale. 

An  examination  should  be  made  in  all  cases  where  there  is  a 
difference  of  two  points  between  the  two  readings. 

Becklei/  Rain-Oauffe. — This  registers  the  time  of  fall  of  rain 
and  the  amount  deposited  in  a  funnel  of  100  square  inches  area, 
placed  21  inches  above  the  surface  of  the  ground. 

The  rain  from  the  funnel  runs  into  a  copper  bottle  floating  on 
mercury,  and,  by  its  weight,  depresses  it.  A  pencil  attached  to 
the  bottle  is  drawn  by  its  descent  down  the  paper  wrapped  round 
the  drum. 

When  20  cubic  inches  of  water,  corresponding  to  a  niinfall  of 
two-tenths  of  an  inch,  have  been  collected,  a  siphon  causes  the 
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bottle  to  discharge,  and  the  float  rises  to  its  first  position  Bgsin, 
carrying  the  pencil  up  to  the  zero  of  the  curve  ready  to  make 
another  trace. 

The  pencil  should  be  adjusted  to  press  on  the  paper  with  such 
force  that  it  may  have  sufficient  power  to  make  a  good  trace,  but 
not  such  as  to  prevent  its  rising  to  the  top  of  the  form  on  the 
paper^  after  a  discharge  assisted  by  a  Stonyhurst  lifter. 

Measurements  of  the  rain  which  has  fallen  during  every  hour 
are  made  from  the  curves  by  means  of  a  glass  scala  The  hourly 
quantities  should  be  entered  in  the  tabulation  form  opposite  the 
hour  which  indicates  the  end  of  the  period  to  which  the  me<asure- 
ment  refers,  and  the  sum  of  the  readings  for  the  24  hours  should 
agree  with  the  quantity  gauged  at  the  time  of  changing  of  the 
papers. 

General. — The  documents  and  curves  should  be  forwarded  to 
the  Meteorological  Office  every  Thursday  as  directed  by  the 
**  Diary  of  Operations." 


Regulations  as  to  the  Examination  of  the  Tabulations 

AT  THE  Meteorological  Office; 

Atsistanfs  Instructions. 
General. 

(1.)  Examine  each  curve  in  order  to  see  if  there  is  any  want  of 

light,  bagging,  finger-marks,  or  bad  photography. 
(2.)  See  that  the  clock  and  shutter  have  been  in  good  action 

throughout  the  curve. 
(3.)  That  the  instrumental  clock  does  not  differ  more  than  two 

minutes  from  the  chronometer  time  as  recorded  on  the  curve. 
(4.)  That  the  date  written  on  the  back  of  the  sheet  agrees  with 

that  on  the  face,  and  that  the  days  of  the  week  and  month 

at  tho  top  of  the  curve  are  correct. 
(5.)  That  the  sheet  is  properly  written  upon  after  the  pattern. 
(6.)  That  in  the  joui*naIs  the  proper  day  of  the  month  is  placed 

alongside  of  Sunday,  and  that  the  others  follow  consecutively. 
(7.)  That  the  times  of  starting  and  stopping  the  instrument  as 

recorded  on  the  journal  have  been  properly  entered  on  the 

curve. 
(8.)  Finally,  ascertain,  by  inspection  of  the   curve,  that   its 

times  of  beginning  and  ending  are  the  same  as  those  inscribed 

on  the  face  of  the  sheet,  and  that  no  slipping  of  the  cylinder 

has  taken  place. 

Barograms, 

(9.)  See  that  the  journal  readings  of  the  standard  barometer 
have  been  correctly  reduced  to  32°,  and  are  entered  under 
tbeir  proper  dates  into  the  barograph  tabulation  sheets, 
differences  of  *  003  in.  and  upwards  being  noted  as  errors  of 
reduction,. 
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{10.)  Compute  the  differences  (S— T),  (with  their  proper  signs), 
between  the  standard  reading  (S)  and  the  corresponding 
corrected  hourly  value  oF  the  barograph  (T).  In  all  cases  of 
differences  exceeding  *  007  in.  the  hourly  value  should  be 
checked^  and  if,  on  repetition^  found  to  be  correct^  the 
standard  reading  should  be  rejected  as  probably  faulty.  The 
mean  monthly  differences  should  be  recorded. 

(11.)  See  that  the  tabulated  hourly  values  have  been  correctly 
copied  into  column  *'  A  "  of  subsidiary  sheets^  and  check  the 
accuracy  of  the  subtractions  made  in  the  tables  occasionally. 

(12.)  Investigate  all  cases  where  A~B  is  *02  in.  greater  than 
the  normal  difference  ;  if  an  error  be  revealed  in  the  tabula- 
tions, it  ought  to  be  corrected  and  noted  at  once. 

(13.)  By  means  of  the  ivory  scale  examine  all  cases  where  the 
differences  between  two  consecutive  hourly  values  amount  to 
or  exceed  •  05  in.  The  values  are  to  be  corrected  for  errors 
of  '01  in.  and  upwards,  a  note  thereof  being  made  on  the 
'*  Notes  of  Errors  "  Sheet.  These  coixections  ought  to  be 
made  before  the  next  step  in  the  process  is  commenced. 

(14.)  Ascertain  the  correctness  of  the  computed  reeidual  cor- 
rection, and  whenever  it  is  necessary  to  alter  it,  tlie  last 
column  of  the  tabulations  should  be  corrected  to  correspond. 

(15.)  Check  the  accuracy  with  which  the  residual  corrections 
have  been  applied,  and  correct  any  errors. 

(16.)  Make  40  re-measurements  in  every  month's  work  for 
each  observatory,  selecting  those  parts  of  the  curves  most 
favourable  for  accurate  measurements. 

Thermograms. 

(17.)  See  that  the  journal  readings  of  the  standard  thermo- 
meters are  entered  under  their  proper  dates  into  the  thermo- 
graph tabulation  sheets ;  and  that  they  have  been  properly 
corrected  for  index  error. 

(18.)  See  that  the  tabulated  hourly  values  have  been  correctly 
copied  into  column  "  A  '^  of  subsidiary  sheets,  and  check  the 
accuracy  of  the  subtractions  made  in  the  tables  occasionally. 

(19.)  Investigate  all  cases  in  which  A— B  is  0*^'5  Fah.  or 
more  above  the  normal  difference,  and  correct  any  errors. 

(20.)  Compute  the  differences  (S— T),  (with  their  proper  signs), 
between  the  standard  reading  (S)  and  the  corresponding 
hourly  value  of  the  thermogram  (T). 

(21.)  In  all  cases  of  differences  between  «S"  and  *'T" 
exceeding  QP  •  6,  the  hourly  value  should  be  checked,  and  if, 
on  repetition,  it  be  found  to  be  correct,  the  standard  reading 
should  be  rejected.  The  monthly  mean  differences  between 
the  simultaneous  standard  and  thermograph  readings  should 
be  recorded. 

(22.)  By  means  of  the  ivory  scale,  examine  all  cases  where  the 
difference  between  two  consecutive  hourly  values  amounts  to, 
or  exceeds,  5^*0.     The  values  are  to.be  corrected  for  errors 
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of  0°  *  3,  and  when  they  amount  to  0^  *  5  a  note  thereof  is  to 
be  sent  to  the  observatory, 

(23.)  Compare  the  dry-balb  readings  with  the  corresponding 
wet  ones,  marking  and  examining  all  those  cases  in  which  the 
latter  appear  higher  than  the  former. 

(24.)  Check  the  accuracy  of  the  times  and  values  of  the  maxi- 
mum and  minimum  temperatures. 

(25.)  Make  40  re-measurements  in  every  month's  tabulations 
of  both  the  dry  and  wet  bulb  traces  for  each  observatory, 
selecting  parts  most  favourable  for  accurate  measurement. 

(26.)  Measurements  for  the  purpose  of  checking  the  values  of 
the  zero  lines  are  to  be  taken  when  the  mean  monthly 
difference  amounts  to  ±0^*25,  the  said  difference  not  being 
caused  by  errors  in  measurement,  or  reading  of  the  standards. 


Anemograms* 

(27.)  Examine  each  curve  in  order  to  see  that  both  pencils 
work  well  and  freely,  that  the  paper  has  been  accurately 
attached  to  the  cylinder,  and  the  cylinder  has  not  slipped. 

(28.)  See  that  the  times  of  starting  and  stopping  the  instrument 
as  recorded  by  the  pricker  and  traces,  do  not  differ  more  than 
five  minutes  from  the  chronometer  time,  inscribed  on  the 
sheet. 

(29.)  Inspect  the  direction  and  velocity  wind  curves  in  con- 
nexion with  the  tabulated  results,  in  order  to  ascertain  that 
each  curve  is  tabulated  under  its  proper  date. 

(30.)  ExaminQ  all  cases  in  which  A — B  is  two  points  and 
upwards,  and  correct  when  necessary. 

(31.)  Examine  all  differences  between  two  consecutive  hourly 
values  of  velocity  amounting  to  10  miles. 

(32.)  Make  40  re-measurements  in  every  month's  work  for  each 
observatory,  both  for  direction  and  velocity. 

Rain  Curves. 

(33.)  See  that  the  clock  has  been  in  proper  action ;  that  the 
pencil  has  worked  well  and  freely  ;  that  the  paper  has  been 
properly  attached  to  the  cylinder ;  and  that  tike  cylinder  has 
not  slipped. 

(34.)  That  the  curve  is  properly  written  upon,  and  that  the 
times  of  putting  on  and  taking  off,  as  shown  by  the  trace,  do 
not  differ  more  than  five  minutes  from  the  recorded  times. 

(35.)  See  that  the  total  rainfall  entered  upon  the  curves  agrees 
with  that  shown  by  the  trace,  and  also  with  the  record  of  the 
spare  gauge. 

(36.)  That  the  trace  had  been  tabulated  from  hour  to  hour, 
and  make  a  general  examination  of  the  hourly  values. 

(37.)  See  that  in  tabulating,  a  proper  allowance  has  been  made 
for  retardation  of  the  pencil  (through  friction),  bad  attach- 
ment, bagging,  &c. 
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General  Note. 

Whenever  any  error  of  time  amounting  to  10  minutes  (and 
which  has  not  been  allowed  for  in  tabulating)  is  discovered  in  a 
curve,  re-tabulation  will  be  neceasary. 

Curves  erroneously  tabalated  should  be  returned  to  the  obser- 
vatories for  re-tabulation* 

Meteorological  Office  (^Secretary), 

The  assistant  shall  report  upon  all  curves  and  tabulations  that 
are  deficient  from  any  cause,  and  the  Secretary  shall  make  the 
necessary  communications  to  the  Meteorological  Council  on  the 
one  hand,  and  to  the  director  of  the  observatory  where  the  failure 
occurred  on  the  other,  with  any  remarks  that  may  tend  in  his 
estimation  to  obviate  in  future  the  causes  of  failure. 

The  Secretary  shall  also  cause  a  tabulated  report  of  the  results 
of  the  examination  of  each  month's  work  to  be  made  to  the 
Meteorological  Council,  and  a  copy  of  the  *'  Notes  of  Errors  "  to 
be  forwarded  to  each  observatory  concerned. 

The  for^omg  regulations  apply  to  the  examination  of  the 
traces  of  self-recording  instruments,  and  the  tabulation  of  the 
numerical  values  intended  for  final  record  and  publication.  But 
a  general  inspection  of  all  the  traces  should  be  made  immediately 
on  their  receipt,  so  that  any  defects  apparent,  on  such  an  exami- 
nation as  can  be  made  without  instrumental  appliances,  may  at 
once  be  brought  to  notice. 
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NOTE  B. 

Note  on  Experiments  on  Pressure  of  Wind  made  bj 

Mr.  W.  H.  Dines. 

Mk.  Dines  first  took  up  this  subject  at  the  instance  of  the  Wind 
Force  Committee  of  the  Royal  Meteorological  Society,  and  his 
experiments  were  directed  to  a  re-determination  of  the  factor  of 
the  Robinson  cup -anemometer,  the  exact  value  of  which  was  still 
involved  in  some  doubt. 

The  experiments  were  made  with  a  whirling  machine  of  29  ft. 
radius,  driven  by  steam,  erected  in  a  level  and  somewhat  sheltered 
field  at  Hersham,  Walton-on-Thames.  The  results  of  the  experi- 
ments were  published  in  the  Quarterly  Journal  of  the  Society, 
Vol.  XIV.,  p.  253,  and  Vol.  XVI.,  p.  26.  Mr.  Dines  found 
the  factor  to  be  about  2  *  2,  and  thus  practically  confirmed  the 
conclusion  of  Sir  G.  G.  Stokes,  who  deduced  (Proc.  Roy.  Soc 
1881,  p.  170)  the  value  2*3,  in  place  of  3  as  found  by  Dr. 
Robinson. 

As  Mr.  Dines  had  shown  great  skill  in  devising  and  carrying 
out  these  experiments,  and  had  expressed  his  willingness  to 
continue  his  researches  with  his  whirling  machine,  the  Council 
considered  it  desirable  that  the  opportunity  thus  presented  should 
be  utilised  for  further  experiments  in  oertain  branches  of  aero- 
dynamics. 

A  grant  was  accordingly  made,  and  Mr.  Dines  proceeded  to 
investigate  the  connexion  between  the  velocity  of  the  wind  and 
the  pressure  on  obstacles  of  various  kinds.  A  full  description  of 
the  experiments  and  of  the  results  was  submitted  to  the  Council 
in  ^lay  1889,  and  has  since  been  published  in  the  Quarterly 
Journal  of  the  Royal  Meteorological  Society,  Vol.  XV.,  p.  1 ;  it 
will  therefore  here  suflSce  to  give  a  summary. 

The  natural  wind  is  not  available  for  experiments  on   wind 

Eres^ure,  because  it  is  usually  gusty  and  variable  in  direction,  and 
ecause  it  is  not  easy  to  measure  its  velocity  with  accuracy.  It 
thus  becomes  practically  necessary  to  have  recourse  to  a  whirling 
machine.  But  if  such  a  machine  be  made  on  so  small  a  scale  that 
it  can  be  sheltered  from  the  natural  wind,  then,  unless  the  pressure 
plate  be  small,  the  circularity  of  the  motion  introduces  a  large 
error,  and  besides  the  posi^ibility  of  the  persistence  of  eddies  in  the 
air  may  be  a  cause  of  uncertainly  in  the  results.  A  whirling 
machine  should  be  therefore  on  a  large  scale  and  must  accordingly 
be  erected  in  the  open  air.  Under  these  conditions,  the  natural 
wind,  which  always  exists  to  a  greater  or  less  extent,  is  superposed 
on  the  artificial  wind,  and  the  total  wind,  to  which  the  pressure  is 
due,  oscillates  about  a  mean  value  in  the  course  of  each  revolution 
of  the  whirler. 
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These  yarioiis  difficultieH  have^  however,  been  obviated  by 
Mr.  Dines  by  means  of  an  ingenious  device. 

It  has  long  been  known  that,  to  a  close  degree  of  approximati9n, 
wind  pressure  varies  as  the  square  of  the  velocity  of  the  wind. 
Now  if  a  weight  be  swung  round  in  a  circle  the  restraint  required 
to  keep  it  in  its  course  varies  as  the  square  of  its  velocity.  It 
therefore  occurred  to  him  to  balance  the  pressure  on  the  experi- 
mental plate,  when  carried  round  by  the  arm  of  the  whirler,  by 
the  centrifiigal  force,  or  tendency  to  fly  outwards,  of  a  weight 
swung  round  by  the  same  arm.  This  plan  was  found  to  answer 
admirably,  for  when  the  right  amount  of  centrifugal  force  for 
balancing  the  pressure  of  the  artificial  wind,  was  found  for  nnyone 
speed  of  the  wbirler,  the  balance  was  maintained  at  all  other 
speed^i. 

It  thus  became  unnecessary  to  make  any  accurate  measurements 
of  the  rate  of  revolution  of  the  whirling  machine. 

Mr.  Dines  also  devised  an  ingenious  arrangement  by  which  the 
amount  of  centrifugal  force  opposing  the  wind  pressure  varied 
automatically,  until  a  true  balance  was  attained.  Also  since  the 
automatic  adjustment  did  not  take  place  instantaneously,  but  only 
by  d^rees,  the  disturbance  du^  to  natural  wind  was  almost 
entirely  eliminated,  and  thus  experiments  were  made  possible, 
excepting  on  days  when  there  was  a  very  high  wind. 

This  is  not  the  place  for  a  full  description  of  the  apparatus  by 
which  the  mechanical  principle,  explained  above,  was  utilized,  but 
a  few  words  of  general  explanation  are  advisable. 

The  pressure  plate  was  rigidly  attached  to  a  short  arm,  which  lay 
in  the  same  plane  as  the  plate.  The  other  end  of  the  short  arm 
could  turn  about  a  pivot  v^hich  was  attached  to  the  loqg  arm  of  the 
whirler.  When  the  plate  was  in  position  for  an  experiment,  the 
short  arm  was  in  line  with  the  long  arm,  and  the  wind  pressure 
tended  of  course  to  make  the  plate  turn  about  the  pivot. 

The  centrtfugal  force  was  due  to  the  weight  of  a  horizontal 
metal  bar,'  at  right  angles  to  the  long  arm  of  the  whirler.  This 
bar  could  slide  through  a  slot,  and  when  the  middle  of  the  bar  was 
at  one  side  of  the  slot  the  centrifugal  force,  due  to  the  revolution 
of  the  machine,  tended  to  make  the  slot  turn.  The  slot  was  geared 
to  the  short  arm  of  the  pressure  plate  by  mechanisn^,  which  need 
not  be  described,  so  that  the  centrifugal  force  reacted  against  wind 
pressure.  By  an  automatic  action  the  bar  slid  through  the  slot, 
until,  when  the  weight  of  the  bar  was  winged  out  to  a  certain 
distance,  there  was  a  balance  between  -wind  pressure  and  centri- 
fugal force.  Measurement  of  the  distance  between  the  centre  of 
the  bar  and  the  t<lot  then- gave  the  amount  of  force  w^hich  had  been 
called  into  play.  The  tendeney  of  the  pressure  plate  to  turn  was 
arrested  by  two  stop?,  so  near 'together  that  the  plato  could  only 
turn  through  about  1° ;  it  bore  on  one  stop,  when  the  centrifugal 
force  was  insufficient  for  a  balance,  and  on  the  other  when  too 
great.  An  electrical  indicator  was  devised  for  detecting  on  which 
of  the  two  stops  the  plate  was  bearing.  An  experiment  was  made 
by  giving  a  few  turns  to  the  machine,  and  continuing  the  revolu- 
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tion  until  the  indicator  shoved  that  the  plate  was  bearing  on 
neither  stop,  or  more  commonly  until  it  sometimes  bore  on  one  stop 
and  sometimes  on  the  other. 

For  the  smaller  plates  the  maximum  velodly  of  which  the 
machine  was  capable  was  about  70  miles  an  hour,  but  most  of 
the  experiments  were  made  at  speeds  between  20  and  30  milee 
an  hour. 

A  number  of  plates  and  cupa  of  different;  sizes  and  shapes  were 
used,  and  the  Talues  given  in  the  following  table  are  the  mean 
of  all  the  experiments  made  with  each  particular  plate,  the 
number  of  experiments  made  with  each  being  given  in  the  last 
column  of  the  table.  Each  experiment  consisted  of  about 
three  observations  taken  in  immediate  succession.  As  a  rule  no 
plate  was  tried  twice  on  the  same  day.  With  the  larger  plates  a 
single  value  seldom  differed  from  the  mean  by  more  than  5  per 
cent.,  and  on  the  whole  the  different  values  were  fairly  consistent 
There  were,  however,  two  cases  of  exception  to  this  statement, 
and  they  were  the  cylindrical  surface  and  the  sharp  cone  when 
placed  in  front  of  the  plate.  The  results  of  five  experiments  out 
of  the  series  of  about  150  were  rejected. 

The  particular  value  of  20 '  8^  miles  per  hour  for  the  velocity 
given  in  the  table  was  chosen  for  the  following  reason :— The  centre 
of  the  pivot  about  which  the  pressure  plates  could  turn  was 
28  ft.  1  in.  fix>m  the  axis  of  rotation  of  the  whirling  nuichine, 
and  the  centre  of  the  plate  28  ft.  7  ins.  Taking  the  numerical 
value  of  the  acceleration  due  to  gravity  as  32  *  19,  these  figures 
give  20  *  86  miles  per  hour  as  the  velocity  of  the  centre  of  the 
plates  at  which  the  centrifugal  force  acting  upon  the  bar  is  equal 
to  its  weight 

Table  showing  the  Pbessure  upon  various  Plates  at  a 
Velocity  of  20*86  Miles  per  Hour.  The  Values  are 
reduced  to  the  Standard  Temperature  and  Pmssure.  The 
Fla£  Plates  were  cut  out  of  Hard  Wood  |  in.  thick.  Allow- 
ance has  been  made  for  the  arm  which  carried  them :— - 


Plates. 


Actual 

Preflsure, 

in  lbs. 


Pre8STire,in 

lbs.  per 
SquareFoot. 


Naof 
Eiperi- 

mente. 


A  square,  each  side  4  ins.        ... 
A  circle,  4*51  ins.  diameter,  same  area 
A  rectangle,  16x1  ins.  ... 

A  circle,  6  ins.  diameter  ... 

A  square,  each  side  8  ins.        ... 
A  circle,  9*03  ins.  diameter,  same  area 
A  rectangle,  16  x  4  ins.  ... 

A  square,  each  side  12  ins.      ... 
A  circle,  13  *  54  ins.  diameter,  same  area 
A  rectangle,  24  x  6  ins.  ... 

A  square,  each  side  16  ins.      -  .  • 

A  plate,  6  ins.  diameter,  and  4f  ins.  thick 
A  cylinder,  6  ins.  diameter,  and  4}  ins.  loDg  - 
A  sphere,  U  ins.  diameter 
A  plate,  6  ins.  diameter,  with  a  blunt  comer  ', 
nngle  90°,  at  the  back  -  «  -  ^ 


•17 
•17 
•19 
-S9 
*66 
•67 
•70 
1-57 
1*55 


1 
2 


56 
70 
•28 
•18 
•13 

•89 


1 

1 

I 

I 

1 

1 

1 

I 

1 

1 

1' 

1' 

0' 

0* 


51 
51 

to 

47 
48 
50 
58 
67 
55 
59 
52 
45 
92 
67 


4 
9 
7 
7 
6 

12 
4 
7 

14 
6 
6 
5 
4 
8 
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Plates. 


Actual 

Prp8sure*in 

Pressure 

lbs.  per 

in  lbs. 

Square  Foot. 

No.  of 

Experi- 

mentB. 


The  same,  frifh  cone  in  front  -  .  - 

A  plate»  6  ins.  diameter,  with  a  sharp  cone, 

angle  30%  at  the  back 
llie  same,  inth  cone  in  front  - 
A  5-inch  Bobinson  cnp,  mounted  on  8^  ins.  of 

^-in.  rod       -  -  ,  -  - 

The  same,  with  its  back  to  the  wind    - 
A  9 -in.   cap,   mounted  on  6^    ins.   of   f-in. 

rod  - 
The  8an»e>  with  its  back  to  the  wind   - 
A  2^-in.    cop,  mounted  on   9}  ins.  of  ^-in. 

rod  ------ 

The  same,  with  its  back  to  the  wind    - 

One  foot  of  |  in.  circular  rod  ... 


•19 

0-98 

•80 

1*54 

•12 

0-60 

•28 

1-68 

•12 

0-73 

•82 

1-75 

•28 

0-60 

•13 

2-60 

•05 

1-04 

•09 

1-71 

4 
4 

8 
4 

3 
3 

3 
3 

9 


The  results  of  the  table  may  be  roughly  summarized  a»  follows: 
The  pressure  upon  a  plane  area  of  fairly  compact  form  is  about 
1^  lb.  per  square  foot  at  a  velocity  of  21  miles  per  hour^  or  in 
other  words,  a  pressure  of  1  lb.  per  square  foot  is  caused  by  a 
wind  of  a  little  more  than  17  miles  per  hour. 

Experiments  were  also  made  with  two  kinds  of  plates  made  of 
perforated  zinc.  The  pressure  on  the  first  kind,  which  contained 
about  77  holes  of  *08  in.  diameter  per  square  inch,  was  9  per  cent, 
less  than  on  a  solid  plate,  but  gave  the  high  value  of  2*43  lbs. 
pressiure  per  square  foot  of  actual  surface.  The  values  for  the 
second  kindj  having  11  to  12  holes  of  *22  in.  diameter  per  square 
inch,  were  20  per  cent,  less  than  on  a  solid  plate,  and  gave  about 
2  lbs.  per  square  foot  of  actual  surface. 

It  was  necessary  to  stiffen  these  plates  by  turning  up  the  edges, 
and  it  was  found  that  this  edge  when  presented  to  the  wind 
increased  the  pressure  by  about  6  per  cent. 

A  cone  and  a  projecting  rim,  when  put  at  the  back  of  the  foot 
circular  plate,  caused  no  appreciable  alteration  in  the  pressure,  but 
when  the  rim  projected  in  front  the  results  were : — 

An  increase  of  6  per  cent,  with  a  projection  of  J  in. 

1^  99  *»  «  8      99 

1*  99  99  99  %     » 

The  effect  of  cutting  holes  in  the  foot  square  plates  was  also  tried 
— eight  circular  holes,  each  of  one  square  inch  area,  being  made, 
four  as  near  the  centre  as  possible,  and  one  close  to  each  corner.  No 
difference  in  the  pressure  could  be  detected,  whether  any  or  all  of 
the  holes  were  covered  or  open.  The  eight  holes  together  take 
away  more  than  6  per  cent,  of  the  plate,  yet  a  difference  of  1  per 
cent,  in  the  pressure,  had  it  existed,  would  certainly  have  been 
apparent. 

The  pressure  upon  the  same  area  is  increased  by  increasing  the 
perimeter.  The  pressure  upon  any  surfncc  is  but  slightly  altered 
by  a  cone  or  rim  projecting  at  the  back,  a  cone  seeming  tj  cause  a 
slight  increase,  but  a  rim  having  apparently  no  effect.    This  result 
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18  of  importance,  since  a  pressure  plate  for  permanent  use  should 
be  of  some  material  which  will  not  warp^  and  if  thin  metal  be 
used  a  rim  is  necessary  to  obtain  the  requisite  stifiness.  As  might 
be  expected,  a  cone  in  front  greatly  reduces  the  pressure. 

Mr.  Dines  next  determined  the  moment  of  pressure  upon  a  5-in. 
Kobinson  cup  when  placed  at  different  angles  to  the  wind  from 
0°  to  180^  The  cup  was  mounted  upon  an  arm  1  foot  in 
lenc^h. 

The  moment  varied  as  the  square  of  the  velocity,  so  that  the 
same  mechanical  device  as  before  was  again  applicable. 

The  following  table  gives  the  moment  in  feet  and  pounds 
when  the  velocity  of  the  wind  is  20*94  miles  an  hour.  The 
angles  are  measured,  so  that  when  the  wind  blew  straight  into 
the  concavity  of  the  cup  its  incidence  is  0° ;  when  it  blew  across 
the  mouth  of  the  cup  it  is  90°,  and  when  it  blew  at  the  back  it 
13  180° 


At  angle  of 

0°  moment 

ss 

•284 

!9 

12° 

» 

=:;: 

•292 

99 

240 

99 

= 

•303 

99 

36° 

99 

s= 

'303 

*> 

48° 

99 

^ 

•317 

>» 

60° 

99 

s= 

•246 

99 

72° 

99 

=: 

•127 

99 

84° 

99 

;= 

•048 

99 

96° 

»9 

rr 

-  -014 

99 

108° 

9» 

s^ 

-  -050 

» 

120° 

99 

= 

-  -046 

99 

132° 

99 

■ 

-    073 

99 

144° 

59 

-  -110 

99 

156° 

99 

=: 

~  -116 

99 

168° 

99 

= 

-  -124 

99 

180° 

99 

-s 

-  -127 

In  Sir  G.  Stokes's  bridled  anemometer  the  rotation  of  the  cups 
18  not  free  as  in  the  ordinary  instrument,  but  is  restrained  by  the 
action  of  a  spring  or  weight.  The  amount  of  torsion  of  the 
spindle  which  bears  the  cups  is  the  datum  from  which  the  velocity 
of  the  wind  is  deduced.  One  of  these  anemometers  ia  under  trial 
at  Holyhead. 

The  instrument  ought  of  course  to  give  constant  results  from 
whatever  quarter  the  wind  blows,  and  thus  the  torsional  force 
required  to  hold  the  ppindle  bearing  the  cups  ought  to  be  inde- 
pendent of  the  orientation  of  the  wind  with  respect  to  the  cups. 
Sir  G.  Stokes  has  used  Mr.  Dincs's  results  with  respect  to  a  single 
cup  to  determine  the  inequality,  according  to  orientation,  of  the 
action  of  the  wind  on  a  bridled  anemometer,  consisting  of  any 
number  of  cups  from  one  to  six.  In  Mr.  Dines's  table,  given 
above,  the  semi-circumference  is  divided  into  15  equal  parts,  and 
accordingly  there  are  materials  for  computing  the  action  of  the 
wind  on  an  anemometer  of  one  or  several  cu[)S  in  30  different 
azimuths.     It  is  obvious  that  if  there  are  several  cups,  the  same 
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torsional  couple  is  repeated  several  times  over  ;  if,  for  example, 
there  are  two  cnps,  there  will  be  15  different  azimuths^  if  three, 
10  different  ones,  and  so  on. 

The  mean  of  Mr.  Dines's  numbers,  when  repeatel  so  as  to  go 
round  the  whole  circumference,  is  80,  hence  the  mean  couple  due 
to  a  single  cup  may  be  taken  as  80.  Sir  G.  Stokes  then  com- 
puted the  couple  due  to  pressure  on  a  single  cup  for  the  30 
a^muths,  with  such  repetitions  as  correspond  to  an  anemometer 
with  1,  2y  3,  4,  5,  6  cups,  and  subtracted  from  each  the  mean 
couple  80. 

For  example,  when  there  are  six  cups,  the  excess  above  or 
defect  below  80  is  +  12,  +1,  —  5,  —  12,  +  1,  repeated  six 
times  in  all.  The  sum  of  these  five  numbers,  regardless  of  sign, 
is  31,  and  their  fifth  part  is  6  *  2.  Hence  the  average  inequality 
with  six  cups  is  represented  by  6  •  2,  the  mean  couple  being  repre- 
sented by  8  *  0.  In  this  way  he  found  that,  still  taking  the  mean 
couple  as  80,  the  average  inequality  is  as  follows :  — 

With  Icup,  161 -5, 
With  2  cups,  28  •  2. 
With  3  cups,  19-3. 
With  4  cups,  17-2. 
With  6  cups,  4  •  8, 
With  6  cups,      6  •  2. 

It  is  obvious  that  the  small  ness  of  these  numbers  is  a  measure 
of  the  goodness  of  the  instrument  as  a  wind  measurer.  In  design- 
ing the  instrument,  Sir  G.  Stokes  had  had  an  impression  that  an 
odd  number  of  cups  would  be  better  than  an  even  number,  and 
this  appears  to  be  borne  out  by  the  numbers.  There  is  naturally 
a  diminution  in  the  inequality  with  the  increase  in  the  number  of 
cups,  but  this  appears  to  be  blended  with  a  superiority  of  odd  to 
even.  Thus  3  cups  come  out  nearly  as  good  as  4,  and  5  rather 
better  than  6. 

If  6  cups  be  taken  as  a  superior  limit  to  the  number  desirable, 
5  appears  to  be  the  best  numoer  to  choose. 

Sir  G.  Stokes  had  been  induced  to  undertake  this  investigation 
(which  was  communicated  to  the  Council  in  the  form  of  a  letter) 
bj  some  further  experiments  by  Mr.  Dines,  to  which  we  now 
return. 

Mr.  Dines,  then,  tested  an  anemometer  of  five  cups,  exactly 
like  that  at  Holyhead,  by  the  same  method  as  that  by  which  he 
had  previously  treated  the  pressure  plates.  He  found  that  the 
magnitude  of  the  moment  due  to  the  wind  was  greatly  influenced 
by  orientation.  The  values,  for  positions  at  intervals  of  6''  are 
shown  in  the  annexed  diagram,  each  value  being  the  mean  of 
several  observations.  The  results  of  the  experiments  were  fairly 
consistent  with  one  another,  the  observation  for  each  angle  seldom 
differing  by  more  than  three  or  four  per  cent,  from  the  mean 
value. 
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Fig.  1. 


Bridled  Anevometeb. 

The  figures  show  the  moment,  expressed  in  lbs.  and  feet,  exerted 

by  a   wind  of  21    miles  per  hour.     The   direction  of  the   wind 

relatively   to  tlie  cups   is  shown   by  the   line   againet   which   the 

figures  are  placed*     In  all  cases  the  moment  varies  as  the  square 

of  the  velocity. 

It  was  obvious  from  the  consideration  of  these  numbers  that 
the  great  inequality  in  the  torsional  force  is  not  due  to  the  causes 
considered  by  Sir  0.  Stokes^  but  arises  from  the  interference  of 
each  cup  with  the  one  partially  behind  it. 

In  consequence  of  these  investigations,  it  was  therefore  decided 
to  reconstruct  the  anemometer^  retaining  five  cups  in  accordance 
with  Sir  G.  Stokes's  views,  but  re-arranging  them  spirally  on  their 
spindle,  so  that  the  interference  detected  by  Mr.  Dines  should  be 
obviated. 

Mr.  Dines  was  then  requested  to  undertake  a  new  series  of 
experiments  on  the  bridled  anemometer  in  its  modified  form.  On 
the  completion  of  his  experiments  he  submitted  the  following 
report  to  the  Meteorological  Council : — 

"  Dbtebmination  of  the  Moment  of  the  Wind  Foboe  upon  the 
"  new  arrangement  of  Cups  of  the  Bbidled  Anemometer. 

**  The  instrument  consists  of  five  cups,  each  5  ins.  diameter 
<«  mounted  with  their  centres  7^  ins.  from  the  axis.     The  cups  are 
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not  in  one  plane,  bnt  are  arranged  eo  that  there  is  1  in«  clear 
yertical  space  between  the  rims  of  two  consecntiye  cupsj  and  a 
difference  of  144^  azimuth. 

^  Since  the  length  of  the  axis  rendered  it  impossible  to  use  the 
method  which  was  adopted  with  the  old  instrument^  the  follow- 
ing plan  was  adopted. 

*'A  thin  metal  disc  graduated  in  degrees  round  part  of  its 
circumference  was  made  to  fit  loosely  on  the  bottom  of  the  shaft 
of  the  anemometer,  and  was  provided  with  a  screw  by  which  it 
could  be  clamped  in  any  position.  A  brass  weight  was  attached 
to  the  disc  at  3  ins.  from  the  centre,  and  at  the  same  distance  on 
the  opposite  side  of  the  centre  an  exactly  equal  piece  of  wood 
was  placed  to  neutralize  the  wind  pressure  upon  the  brass.  The 
whole  was  fitted  in  a  light  iron  frame  so  that  it  could  turn  freely 
about  its  axis.  The  fi^me  could  be  attached  to  the  long  arm 
of  the  whirler,  so  that  the  axis  of  the  instrument  was  vertical, 
and  consequently  the  disc  horizontal. 


Pig.  2. 


"\ 


^  Suppose  O  to  be  the  centre  of  the  disc,  O  Ji  the  direction  of 
"^the  line  joming  O  with  the  centre  of  the  whirling  machine.  O  B 
*•  the  direction  of  motion,  G  the  position  of  the  weight,  and  E  the 
^'^zeromarkof  the  graduations,  O  G  being  at  right  angles  to  O  jR 
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^'  Let  the  al)gle  between  O  E  and  the  vertical  plane  through  one 
"  of  the  cup  arms  be  a,  and  the  angle  A  O  Ey  ov  B  O  Gh^  fi. 

"  It  is  clear  that  if  a  sufficient  weight  be  placed  at  G,  the 
*'  centrifugal  force  upon  the  weight  will  prevent  the  complete 
''  rotation  of  the  cups,  and  that  there  will  be  some  value  of  p  lying 
"  between  0®  and  90®  which  will  be  in  a  position  of  equilibrium. 

**  The  experiments  were  made  thus : — The  disc  was  clamped  so 
''  that  a  had  a  certain  value,  the  whirling  machine  was  then  rotated, 
''  and  soon  after  a  steady  velocity  had  been  obtained,  a  brake  was 
^  applied  to  the  disc  by  a  string  running  from  the  centre  of  the 
"  whirling  machine^  in  order  that  no  change  of  position  should  be 
"  possible  until  the  reading  had  been  obtained.  The  machine  was 
"  then  stopped  and  the  value  of  B  read  off  to  the  nearest  degree. 
"  The  value  of  «  +  j3  gave  the  direction  of  the  wind  relatively  to 
''  the  cups,  the  moment  of  the  force  exerted  by  the  wind  at  the 
"  instant  of  applying  the  brake  being  proportional  to  cos  /3. 

''  In  order  that  the  scale  might  be  an  open  one,  a  weight  was 
'*  chosen  which  gave  the  position  of  equilibrium  with  a  small  value 
**  of  p.     If  W  be  this  weight  the  moment  due  to  the  centrifugal 

'^  As  has  been  explained  in  my  account  of  the  experiments  with 
pressure  plates,  the  actual  velocity  v  need  not  be  measured,  and 
18  immaterial  to  the  result,  but  in  these  experiments  a  high 
"  velocity  of  about  60  miles  per  hour  has  been  employed  to  elimi- 
'^  nate  as  far  as  possible  the  troublesome  error  due  to  the  natural 
"  wind.  Assuming  that  the  position  of  equilibrium  is  taken  up 
"  immediately,  it  will  be  seen  that  the  natural  wind  may  either 
"  raise  or  lower  the  moment  as  determined  by  this  method.  If  the 
"  brake  be  applied  when  the  instrument  is  moving  with  the  wind 
"  the  apparent  moment  is  lowered,  and  conversely.  On  the  whole, 
"  however,  the  tendency  is  to  increase  the  moment,  so  that  the 
"  error  cannot  be  eliminated  by  taking  the  mean  of  a  large 
"  number  of  observations. 

"  Care  has  been  taken  that  the  brake  should  not  be  applied  in 
"  any  one  part  of  the  circle  more  than  in  another,  and  no  experi- 
"  ment  has  been  entered  which  was  made  at  any  time  when  there 
"  was  the  smallest  perceptible  wind.  Still  a  wind  of  two  miles  per 
"  hour  is  barely  perceptible  in  the  open  air,  and  such  a  wmd 
'*  might  alter  the  moment  in  the  ratio  of  58^  :  60^,  that  is,  cause 
"  an  error  of  from  6  to  7  per  cent. 

"  About  80  experiments  have  been  made  and  worked  up  thus : — 
*'  A  row  of  figures  from  1  to  72  being  prepared,  the  value  of  cos  jS 
"  was  taken  from  a  table  and  placed  opposite  to  the  figure  indica- 
"  ting  the  value  of  «  +  j9  for  the  same  experiment.  In  the  first 
"  experiments  the  value  of  a  was  chosen  at  random,  but  in 
"  subseqiieDt  experiments  it  was  chosen  so  as  to  fill  in  the  blanks 
"  left  in  the  list  as  far  as  possible. 

"  When  the  whole  set  of  experiments  had  been  thus  tabulated  it 
. "  was  found  that  the  mean  value  of  cos  j9  was  •  965,  the  lowest  value 
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"  '  900,  and  that  there  was  no  verj  marked  variation  in  the  value  of 
^  cos  p  in  different  parts  of  the  list.  The  figures  were  pretty 
"  evenly  distributed,  there  being  no  case  of  four  consecutive 
*'  numbers,  without  at  least  one  value  opposite  to  them. 

''The  difference  in  weight' of  the  brass  and  the  facsimile  piece  of 
'^  wood  was  found  to  be  6,259  grains,  and  the  distance  of  the  axis 
^  of  the  instrument  from  the  axis  of  the  whirling  machine  28  feet 
'*  11  inches. 

"Taking  these  values  for  a  first  approximation  we  obtain 
"^  *  000510.  V^  for  the  value  of  the  moment  expressed  in  feet  and 
"  lbs.,  V  being  in  miles  per  hour. 

''The  experiments  were  made  at  temperatures  ranging  from 
"  60*"— 70°  F.  and  mostly  between  60°  and  65°  ;  and  at  a  pressure 
"  ranging  from  29*80  ins.  to  30  *  00  ins. 

"  One  more  correction  is  necessary ;  the  cup  which  was  concave 
^*  to  the  wind  was  inside,  and  hence  the  above  value  is  rather  too 
"  low.  Reference  to  the  table  of  wind  momentn  for  a  single  cup 
^'  in  various  positions,  given  in  a  preceding  report,  will  show  that 
^  this  correction  should  be  about  1  *  5  per  cent,  and  hence  that 
*'  '0005523  V^  is  the  value  of  ihe  moment  due  to  the  wind 
''  pressure  upon  the  instrument.  This  result  is  in  close  agree- 
"  ment  with  that  deduced  from  the  experiments  upon  a  single 
"  cup,  and  may,  I  think,  be  taken  as  very  nearly  correct.  I 
"  think  also  that  no  greater  departure  than  3  per  cent,  from 
"  the  mean  value  occurs  in  any  relative  position  of  the  wind 
"  direction  and  the  cups. 

«  W.  H.  Dines." 

TTpon  the  conclusion  of  these  experiments  ihe  instrument  at 
Holyhead  was  dismounted,  and  it  is  being  reconstructed  with  the 
cups  arranged  spirally  on  the  spindle,  as  explained  above. 

The  foregoing  experiments  of  Mr.  Dines  have  given  such 
valuable  results  that  the  Council  have  requested  him  to  continue 
his  investigations,  with  the  aid  of  a  further  grant  of  money.  This 
series  of  experiments  was  to  be  op  the  resistance  of  plates  of 
various  forms  at  oblique  incidences  of  the  wind,  and  a  memorandum 
of  suggestions,  as  to  the  line  which  the  experiments  should  take, 
was  drawn  up  by  Professor  Darwin.  The  account  of  this  work 
will  fall  into  the  annual  report  of  an  ensuing  year,  and  it  must 
here  suffice  to  say  that  the  results  have  proved  of  the  highest 
interest,  and  are  to  be  conununicated  to  the  Boyal  Society.* 


*  A  paper  containing  an  account  of  the  experiments  was  read  before  the  Royal 
Society  on  June  19th,  1S90. 
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NOTE  0. 

Experiments  with  ViOlle's  Acjtinometer  Appabjltits, 

The  Boules  c(mjugu6e$  of  M.  Yiolle  are  an  instrument  for  readily 
xneasurlDg  the  solar  radiation*  Like  the  sun  thermometer,  as 
ordinarily  used,  it  gives  a  relative  measurement  of  the  total  radia-> 
tion  effect  of  the  sun  and  sky,  in  excess  of  the  air  temperature,  but 
according  to  the  theory  of  its  action  as  described  by  the  inventor, 
with  proper  precautions,  it  may  be  made  to  furnish  that  of  the 
solar  intensity  alone  in  terms  of  absolute  units.  Its  principle  is 
the  same  as  &at  of  the  blackened  and  uncoated  sun  thermometers, 
used  in  conjunction,  the  theory  of  which  has  been  given  by  Ferrell, 
and  it  is  used  in  the  same  manner,  viz.,  by  exposure  to  this  sun 
until  its  temperature  has  become  constant. 

It  consists  of  two  thin  hollow  copper  spheres,  the  one  coated 
with  lamp  black,  the  other  gilt,  which  surround  the  bulbs  of  two 
thermometers  precisely  similar  in  all  respects.  The  interior  of  the 
copper  spheres  and  the  bulbs  of  the  enclosed  thermometers  are 
coated  with  lamp  black.  They  are  exposed  to  the  sun,  side  by 
side,  and  when  the  temperatures  have  become  constant  readings 
of  the  two  thermometers  are  taken,  and  at  the  same  time  the 
temperature  of  the  air  is  observed  with  a  sling  thermometer. 
From  these  three  observations  the  radiation  coefficient  is  computed 
by  a  simple  formula  or  taken  from  a  table. 

Theoretically  the  excess  temperatures  of  the  blackened  and  gilt 
spheres  above  that  of  the  air  should  bear  a  constant  proportion  to 
each  other,  both  varying  directly  with  the  quantity  of  heat  received 
in  the  unit  of  time  by  radiation.  The  object  of  the  tests  now 
being  applied  at  Kew  is  to  ascertain  whether  this  condition  is 
fulfilled  in  practice,  or  whether  such  small  variations  in  the  coating 
of  the  spheres  and  the  enclosed  bulbs,  in  the  circumstances  of 
exposure,  &c.,  as  are  unavoidable  with  different  instruments,  or 
with  the  same  instruments  at  different  times,  seriously  impair  the 
constancy  and  comparability  of  the  registers.  For  this  purpose 
two  pairs  of  spheres  are  now  under  trial,  and  the  readings  of  the 
four  thermometers  will  be  compared  with  each  other  to  see  if  their 
relative  values  are  sensibly  constant ;  whether,  in  short,  the  instru- 
ment is  one  that  can  be  placed  in  the  hands  of  meteorological 
observers,  who  have  had  no  special  training  in  a  physical  laboratory, 
in  the  expectation  that  the  results  will  be  more  satisfactory  than 
those  yielded  by  the  ordinary  sun  thermometer. 
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NOTE  D. 

On  the  WosK  done  with  the  Habmokio  Analyser  at  the 

Meteorolooicaij  Office. 

The  Harmonic  Analyser  was  designed  by  Sir  William  Thomson 
in  1878.  Full  details  of  the  principle  of  the  instrument  will  be 
found  in  the  Proceedings  of  the  Royal  Society,  Vols.  XXIV., 
p.  262,  and  XXVII.,  p.  371 ;  while  a  description  of  the  machine 
as  constructed  for  this  OflSce,  and  also  of  the  method  of  its 
employment,  is  given  in  Vol.  XL.,  p.  382.  Reports  as  to  the 
method  of  employing  the  machine  will  be  found  in  the  Reports  of 
the  Meteorological  Council  for  the  years  1880,  1881,  1883,  and 
1885. 

The  hope  was  at  first  entertained  that  the  machine  would  admit 
of  the  labour  involved  in  making  the  hourly  measurements  of  the 
photographic  traces  being  dispensed  with,  and  that  the  harmonic 
constauts  could  by  means  of  the  machine  be  derived  directly  from, 
the  curves. 

For  some  time  after  the  machine  had  been  delivered  at  the 
OfiSce  only  experimental  work  was  carried  on  with  it,  for  the 
double  purpose  of  determining  the  constants  of  the  machine  and 
the  reliability  of  its  result's,  and  also  of  familiarizing  the  operator 
with  its  use. 

The  analysis  of  the  thermograms  for  the  year  1876  was  first 
taken  in  hand,  because  for  that  year  the  mean  hourly  values  of 
temperature  had  been  calculated,  from  the  published  hourly  values 
for  the  seven  observatories,  and  the  data  were  thus  supplied  from 
which  the  results  obtained  by  the  use  of  the  machine  could  be 
compared  with  results  obtained  by  computation.  As  this  was  the 
first  operation  in  which  the  machine  was  brought  into  continuous 
use,  the  results  were  submitted  to  an  examination  by  Professor 
Stokes,  who  instituted  *'  a  more  searching  comparison  between  the 
^  results  obtained  by  the  machine  and  those  got  by  calculation 
"  than  had  previously  been  possible  from  the  available  data,"  vdth 
the  object  of  ascertaining  whether  there  was  in  them  any  indi- 
cation of  systematic  errors,  and  to  what  extent  they  might  be 
relied  upon  as  correct. 

The  conclusions  arrived  at,  together  with  the  figures  upon 
which  they  are  based,  were  published  by  the  Meteorological  Office 
in  1884  as  an  Appendix  to  the  Quarterly  Weather  Eeport  for 
1876,  p.  [39],  the  concluding  paragraphs  of  which  are  as  follows : — 

'*  Disregarding  now  the  systematic  character  of  some  of  the 
errors,  and  treating  them  as  purely  casual,  we  get  as  the  average 
diflferenee  between  the  constants  as  got  by  the  machine  and  by 
calculation  from  the  24-hourIy  means  0  '065.  It  may  be  noticed, 
however,  that  the  numbers  are  unusually  large  (and  at  the  same 
time  very  decidedly  systematic)  in  the  case  of  the  second  cylinder 
of  the  first  order,  for  which  the  average  is  as  much  as  0  •  125,  the 
eighth  of  a  degree.  If  bi  be  omitted,  the  average  for  the  remain- 
ing cylinders  of  the  machine  is  reduced  to  0  *  047. 
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*'  We  see,  therefore,  that  with  the  exception  perhaps  of  b^,  the 
constants  got  by  the  machine  for  the  mean  of  the  days  constituting 
a  month  are  as  accurate  as  those  got  by  calculation  which  requires 
considerably  more  time,  inasmuoh  as  the  hourly  lines  have  to  be 
drawn  on  the  photograms,  then  measured,  then  meaned,  and  the 
constants  deduced  from  the  means  by  a  numerical  process  by  no 
means  very  short." 

While  these  preliminary  trials  had  been  going  on  it  had  not 
been  thought  expedient  to  discontinue  making  the  hourly 
measurements  of  the  curves  and  publishing  the  hourly  values  thus 
obtained,  but  hourly  means  were  not  computed.  At  the  same 
time  General  Strachey,  F.R.S.,  had  been  occupied  in  computing 
the  harmonic  constants  of  the  entire  series  of  barometric  and 
thermometric  observations  made  at  Greenwich  for  the  20  years 
between  1849  and  1868,  and  as  he  was  desirous  of  obtaining  as 
complete  data  as  possible  for  comparison  with  those  he  had  ob- 
tained, it  was  considered  that  the  satisfactory  results  of  the  treat- 
ment of  the  photograms  of  1876  justified  the  extension  of  the  use 
of  the  machine  to  the  whole  series  of  records  of  the  seven 
observatories,  which  in  the  absence  of  computed  hourly  mean 
values  could  not  otherwise  be  dealt  with. 

The  analysis  of  the  temperature  records  for  the  12  years 
1871-1882  was  therefore  carried  out,  and  the  results  were 
published  in  1886  as  an  appendix  to  the  volume  of  "  Hourly 
Readings  "for  the  year  1883,  in  which  the  harmonic  constants 
of  the  diurnal  march  of  temperature  at  each  of  the  seven  observa- 
tories are  given  for  every  month  and  year  of  the  period. 

Subsequently  the  barograms  for  the  same  period  were  similarly 
dealt  with,  but  the  results  have  not  yet  been  published. 

With  a  view  of  obtaining  as  complete  a  knowledge  as  possible 
of  the  reliance  that  can  be  put  on  the  results  derived  from 
the  machine,  a  further  set  of  trials  has  been  carried  out  by 
Mr.  R.  Curtis,  which  are  described  in  the  supplementary  note 
which  is  annexed. 

After  careful  consideration  of  the  results  of  this  further 
examination  of  the  operation  of  the  machine,  the  Council  have 
been  induced  to  modify  their  former  opinions  regarding  its 
practical  application.  For  since  they  have  decided  to  publish 
the  hourly  numerical  mean  values,  which  are  necessarily  derived 
from  the  measurements  of  the  curves,  there  is  no  room  to  doubt 
that  the  harmonic  constants  can  be  obtained  from  these  mean 
values  arithmetically  with  less  labour  and  with  greater  accuracy 
than  by  the  use  of  the  machine,  while  the  results  can  be  far  more 
readily  and  completely  checked. 

The  Council  being  of  opinion  that  the  harmonic  analysis  of  the 
chief  meteorological  phenomena  should  invariably  follow  the 
computation  of  the  requisite  mean  values,  they  have,  for  the 
reasons  above  stated,  resolved  that  the  analysis  shall  be  made  by 
arithmetical  computation,  while  the  use  of  the  machine  will  be 
reserved  for  special  occasions  when  its  use  may  be  found  desirable. 
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Memorandum  by  Mr.  R  CuBTia 

Thb  object  of  these  experiments  has  been  to  find  out  how  far 
the  actnaJ  readings  obtuned  from  the  harmonic  analyser  may 
be  relied  upon  as  correct,  and  to  ascertain  something  of  the 
nature  and  magnitude  of  the  errors  which  may  be  expected,  to 
exibt  in  them. 

It  should  be  said  that  at  present  the  ouly  available  check 
upon  this  portion  of  the  work  is  to  compare  the  monthly  results 
obtained  from  cylinder  7  (the  mean)  with  the  arithmetical 
means  already  obtained  from  the  hourly  measurements  of  the 
curves.  But  it  is  obvious  that  for  the  readings  of  the  other 
SIX  cylinders  tliis  test  can  only  be  one  of  the  most  general 
character ;  while  as  applied  to  cylinder  7  itself  it  is  by  no 
means  so  satisfactory  as  one  could  wish,  since,  as  these  experi- 
ments show,  the  differences  between  the  increments  yielded 
by  two  tracings  of  the  same  curves  are  often  greater  than  the 
increments  themselves. 

The  insufficiency  of  this  test  has  been  further  shown  by  these 
experimeuts,  in  having  disclosed  two  important  errors  in  the 
original  operation  which  the  comparison  failed  to  reveal^  and 
which  nothing  short  of  re-analysing  the  curves  could  be  expected 
to  show. 

In  both  instances  a  temperature  cxurve  for  one  day  was  passed 
twice  through  the  machine,  and  necessarily  on  both  occasions 
another  curve  must  have  been  omitted  altogether^  otherwise  the 
error  would  have  been  detected ;  yet  although  the  error  extended 
in  each  instance  over  several  days,  both  escaped  detection  on 
compaiison  with  the  monthly  mean.  It  is  j^erfectly  easy  to 
account  for  the  occurrence  of  such  accidents  as  these,  and 
bearing  in  mind  the  many  ways  in  which  they  could  happen,  I 
think  it  by  no  nieans  unlikely  that  in  so  large  a  piece  of  work 
as  the  analysis  of  the  thermograms  and  barograms^  which  extends 
over  12  years  records,  and  involves  dealing  with  an  aggregate 
of  upwards  of  61,300  days'  traces,  many  of  them  may  exist.  It 
is  therefore  important  to  remember  that  for  their  detection  the 
comparison  of  the  mechanically  and  arithmetically  derived  means 
18  not  likely  to  be  of  much  use. 

Ib  the  present  experiments  the  thermograms  and  barograms 
for  Yalenda  for  the  year  1877  were  again  passed  through  the 
machine,  using  the  same  data  for  the  setting  of  the  machine  as 
on  the  first  occasion,  but,  in  order  to  guard  against  the  possi- 
bility of  bias  in  any  direction,  not  allowing  the  operator  to  see 
any  of  the  original  results  during  the  progress  of  the  work.  The 
year  1877  was  selected  for  no  other  reason  than  that  it  was 
about  the  middle  of  the  series  of  years  dealt  with,  and  therefore 
likely  to  represent  a  fiur  average  of  the  work ;  but  it  was  a 
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good  year  to  select  for  the  purpose  in  view  for  this  farther 
reason  that  it  embraced  very  few  cases  of  defective  photography, 
and  those  only  for  short  intervals,  and  therefore  the  chance  that 
differences  would  arise  from  this  cause,  in  the  way  alluded  to 
later  on,  was  very  smalL 


Thermoqraus. 

Cylinder  7  (mean). — ^The  readings  on  this  cylinder  all  through 
the  operation  were  higher  than  on  the  first  occasion,  and  the 
final  reading  at  the  close  of  the  year  was  +  53  *  685  instead 
of  +48  *  358,  a  difference  of  6  *  327  turns  of  the  cylinder.  Ajb, 
however,  we  deal  with  daily  means,  these  numbers  have  to  be 
divided  by  the  number  of  days  in  the  period,  and  doing  this 
we  get  a  difference  of  0^  *  11  in  the  mean  daily  temperature  for 
the  year. 

In  the  mean  daily  temperature  obtained  from  the  raonthly 
increments  we  find  larger  differences  between  the  two  opera* 

tions : — 

January  =  +  0^-8;  February,  +  0^*25;  March,  +  0°-21 ; 
April,  +  0°-04;  May,  +  0°-02;  June,  -h  0°-02;  July, 
+  0*"  •  02  ;  August,  —  0"*  •  OOB  ;  September,  4-  0°  •  07  ; 
October,  +  0^-06;  November,  +  0^12;  December, 
+  0°  •  18. 

It  is  worth  noting  here  that  the  differences  are  large  only  in 
the  winter  months,  from  April  to  October  they  are  insignificant, 
and  in  August  the  very  trifling  difference  shown  has  a  minus 
instead  of  a  plus  sign. 

The  largest  differences  are  of  course  found  between  the 
readings  for  single  days,  and  the  largest  of  these  amounts  to 
0°  •  66 ;  the  extreme  rarige  of  the  differences  (from  largest  + 
to  largest  — )  amounted  to  1^  •  2. 

I  think  these  differences  are  entirely  due  to  the  wa}*  in 
which  the  curves  were  traced  by  the  operator  on  the  two 
occasions,  and  not  to  any  error  in  the  '^  setting  "  of  the  instru- 
ment. Every  care  was  taken  to  set  the  ball  correctly  upon  the 
disc,  and  if  any  error  had  been  made  here  it  would  have  been 
the  same  thing  as  taking  an  incorrect  value  for  the  centre  of  the 
disc,  which  would  have  given  an  error  constant  in  sign  and 
amount  throughout,  which  is  not  what  we  get 

But  to  test  this  point  the  month  of  January  was  passed 
through  the  machine  a  third  time,  after  I  had  myself  examined 
it  to  see  that  the  adjustments  were  good,  the  zero  pointers  being 
then  shifted  so  that  an  entirely  fresh  start  should  be  made,  as 
before.  In  this  case  the  increments  were  nearly  all  smaller  than 
in  the  second  operation,  though  still  larger  than  in  the  first,  the 
mean  daily  temperature  being  0^  *  13  lower  than  the  one  and 
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0^'  17  higher  than  the  other,  a  result  which  I  think  bears  out 
my  suggestion ;  as  I  explain  further  on,  the  exigencies  of  the 
machine  make  it  a  difficult  task  to  pass  a  curve  sudi  as  a 
thermogram  twice  through  with  exactly  the  same  result. 

Oylinders  1  and  2. — In  the  case  of  these  cylinders  the 
difierenoes  were  amall,  the  increments  being  themselves  usually 
very  slight ;  but  relatively  to  the  latter  they  were  sometimes 
considerable,  and  occasionally  as  large  as  the  increment  itself. 
The  final  reading  at  the  close  of  the  operation  gave  a  difference 
in  the  daily  mean  for  the  year  of  only  —  0°  *  03  in  a^  and  of 
+  0°  *  04  in  &i  but  as  will  be  seen  from  the  table  appended,  the 
daily  differences  for  the  months  were  larger.  It  is  to  be  noted » 
however,  that  the  diffBtences  varied  a  good  deal  in  sign,  and  so 
tended  to  cancel  each  other  in  the  mean. 

Some  very  large  differences  w^re  found  upon  examination  to 
be  due  to  the  accidental  omission  of  a  curve,  as  already  explained. 

Cylinders  3,  4,  6,  and  6. — Here  again  the  differences  are  only 
considerable  when  they  are  compared  with  the  size  of  the  in- 
crements themselves.  The  mean  daily  differences  for  the  year 
are,  in  the  case  of  each  cylinder,  insignificant,  but  for  the  month 
they  are  sometimes  larger.  These  cylinders  were  only  read  at 
the  end  of  each  five  days,  and  it  is  of  course  with  those  readings 
that  the  lai^st  differences  occur,  as,  for  example,  at  the  close 
of  the  first  five-day  period,  when  we  have — 


Cjlinder  3. 


Cylioder  4. 
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the  difference  on  cylinder  4  being  equal  to  0^  *  13. 


BiLROGRAHS. 

Cylindw  7  (mean). — The  difference  between  the  mean  daily 
pressure  for  the  year,  obtained  from  the  final  readings  of  the 
two  operations,  is  insignificant,  but  in  the  daily  means  for  the 
months  the  differences  are  larger,  and  vary  from  -h  '002  to 
—  •  004  inch.  The  largest  difference  between  the  two  readings 
for  any  one  day  is  equal  to  '  026  inch,  and  these  daily  differences 
range  from +*  026  to  —*  017  inch.  Taking  the  daily  readings 
of  this  cylinder  as  a  whole,  the  differences  appear  large  relatively 
to  the  size  of  the  increments,  but  owing  to  their  constant  change 
of  sign  they  tend  to  cancel  each  other  as  the  period  over  whidi 
the  mean  is  taken  is  lengthened. 
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Cylinders  1  to  6. — ^The  results  here  seam  to  be  very  similar 
to  those  obtained  from  the  re-analysis  of  the  tb&miograms,  and 
although  the  differences  are  all  small,  yet  they  frequently  bear 
a  (Considerable  proportion  to  the  increments  themselves.  It  is 
noticeable  that  tiiere  is  no  indication  of  any  bias  on  the  part  of 
the  operator  in  any  one  direction,  and  from  this  I  condade 
that  the  differences  indicate  £urly  the  limits  within  which  a 
set  of  barograms  may  be  expected  upon  re-analysia  to  yield  the 
same  results. 

In  paasing  a  curve  through  the  machine  two  things  h?ive  to 
be  attended  to :  first,  the  zero  line  of  the  curve  has  to  be  made 
to  conform  to  a  fixed  pointer  at  one  end  of  the  cylinder  over 
which  the  curve  is  fed ;  and  secondly,  a  movahU  pointer  has  to 
be  mode  to  travel  over  the  edge  of  the  trace  itself. 

In  the  case  of  a  thermogram  the  zero  is  supposed  to  be  a 
straight  )ine,  but  practically  it  is  seldom  so,  owing  to  an  unequal 
shrinking  which  occurs  in  the  sheets  in  drying  after  completing 
the  photographic  process,  and  which  causes  a  certain  amount  of 
curvature  in  the  line  known  as  '' bagging/'  The  amount  of 
bagging  varies  a  good  deal,  sometimes  it  u  very  trifling  and 
sometimes  considerable. 

The  zero  line  of  a  barogram  is  the  "  temperature  edge  "  of  the 
curve,  and  is  not  supposed  to  be  straight  but  to  vary  with  the 
temperature,  owing  to  the  action  of  the  temperature  compensa- 
tion-arrangement of  the  barograph.  In  addition  to  this  the 
curves  "  tSig"  as  do  the  thermograms. 

The  difficulty  in  dealing  with  the  curves  in  the  harmonic 
analyser  lies  in  having  to  keep  the  two  pointers  correctly 
placed  at  one  and  the  same  time.  If  the  zero  pointer  gets  off 
the  line  it  can  only  be  set  right  by  shifting  the  sheet,  and  this 
has  to  be  done  po  that  it  shall  then  be  fed  into  the  machine  in 
such  a  way  that  the  line  shall  keep  under  the  pointer  for  as 
mucth  of  the  curve  as  possible.  In  doing  this  there  is  no  room 
for  previous  trial  as  to  the  effect  of  the  shift  before  actual 
working,  and  although  T^'ith  practice  the  operator  is  able  to 
manipulate  the  sheets  in  the  machine  with  a  good  deal  of  skill, 
yet  it  is  clear  that  he  cannot  always  be  right,  and  in  any  case 
if  the  bagging  is  great  the  changes  have  to  be  frequently  made. 
Besides  this  there  is  the  risk  of  his  getting  considerably  off  the 
line  before  noticing  it  when  his  .attention  is  mainly  given  to 
following  the  deviations  of  the  trace  with  the  movable  pointer. 

It  seems  to  me  that  here  is  the  weak  spot  in  the  inachine  as 
we  use  it.  The  machine  itself  leaves  little  to  be  desired  as 
re<;(ards  accuracy  of  working,  as  was  sufficiently  proved  long 
since  by  the  zigzag  curves  suggested  by  Prof.  Stokes,  in  wbi(m 
with  ordinary  care  there  was  no  room  for  error  on  the  part  of 
the  operator.  Tlie  errors  now  dealt  with  arise  almost  solely 
from  the  difficulty  of  following  with  the  necessary  accuracy  the 


Meporl  of  the  MelearologiecU  Council. 


53 


«dges  of  the  traces,  and  in  tbe  diffiottlty,  almost  an  impossibility, 
of  ensozing  that  both  painters  shall  fulfil  their  functions 
coRe^^tly  anid  coDtmuoosly  lies  the  chief  eause  of  the  differences 
obtained  in  passing  the  same  carve  twice  through  the  machine. 

Another  cause  of  earrov  operating  in  a  similar  way  is  bad 
photography,  since  when  the  curve  is  very  indistinct,  it  is  some- 
times impossible  to  ensure  that  it  shall  be  followed  twice  in 
exactly  the  same  way,  and  there  is  always  more  or  less  guessing 
as  to  what  the  curve  reaUy  is. 

In  addition  to  this  there  is  the  danger  of  mistake  in  putting 
the  curves  into  the  machine,  the  wron£^  curve  may  be  taken  up, 
or  a  sheet  already  in  the  machine  may  be  used  a  second  time. 

And  finally,  there  is  the  danger  of  error  arising  fi*om  incorrect 
reading  of  the  cylinders,  or  of  error  in  recording  the  readings 
upon  the  sheets. 

For  errors  arising  from  any  of  these  causes  the  only  checks 
available,  without  re-working,  are  the  comparison  of  the  results 
obtwied  firom  cylinder  7  with  the  arithmetical  means,  and  such 
check  as  may  be  applied  by  an  examipation  pf  the  readings 
inter  86. 
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APPENDIX  L 

GoRBKSPONDBNCE  With  H.M.  TRSiJiURT  about  CosT  oF  Publications. 

(M.O.  480.) 
Sib,  Treasury  Chambers,  March  11,  1889. 

The  Lords  Commissioners  of  Her  Majesty's  Treasury  have 
before  them  a  letter  from  the  Controller  of  the  Stationery  Office,  asking 
for  directions  as  to  the  limits  within  which  the  demands  of  the  Council 
for  printing,  &c.,  are  to  be  complied  with  by  the  Stationery  Office 
without  special  sanction  of  this  Board. 

On  reference  to  the  figures  given  in  the  annual  Estimates,  and  putting 
aside  the  cost  of  printing  the  Report,  which  is  about  covei-ed  by  the 
proceeds  of  its  sale,  my  Lords  find  that  the  average  printing  expenditure 
during  the  last  ten  years  is  about  2,400/.  per  annum ;  the  average  of  the 
first  three  years  being  1,250/.,  and  that  of  the  last  seven  2,850/.  a  year. 

The  great  increase  in  the  expenditure  appears  to  have  taken  place 
in  1881-2  and  in  1882-3,  of  the  cause  of  which  their  Lordships  have  at 
present  no  explanation* 

Except  in  1884-5,  when,  as  my  Lords  understand,  a  special  work 
was  issued,  the  expenditure  in  each  of  tlie  last  six  years  appears  to 
have  remained  without  material  change. 

The  expense  of  this  service  is  so  considerable  that,  before  giving  in- 
structions as  to  its  supply  my  Lords  will  be  glad  to  have  before  them 
such  observations  as  the  Council  may  desire  to  ofifer  as  to  the  probable 
nature  and  extent  of  the  future  demands  for  printing,  &c.  My  Lords 
think  it  right  to  state  that,  if  it  were  contemplated  that  the  annual 
outlay  would  further  increase,  they  would  have  to  consider  as  an  alterna- 
tive, whether  it  would  not  be  possible  to  fix  a  maximum  limit  for  work 
to  be  done  by  the  Stationery  Office  within  the  year  ;  or  to  allow  to  the 
Council  a  fixed  sum  in  lieu  of  the  free  printing  at  present  enjoyed  by 
them. 

In  connexion  with  this  subject  the  Controller  of  the  Stationery 
Office  has  called  the  attention  of  this  Board  to  an  alteration  which  has 
recently  been  made  in  the  size  of  the  Weekly  Weather  Reports  and 
Charts  issued  by  the  Council,  whereby  the  cost  of  the  publication  will  be 
raised  from  273/.  to  546/. 

My  Lords  will  be  glad  to  be  favoured  with  the  opinion  of  the  Council 
as  to  whether  this  very  considerable  increase  of  cost  will  be  justified  by 
a  corresponding  advantage  to  the  public. 

I  am,  &c. 
(Signed)        Frank  Mowatt. 

The  Secretary  of  the 

Meteorological  Council, 
1 16,  Victoria  Street,  S.W. 


(P.C.  1511.) 
Sib,  Meteorological  Office,  August  6,  1889. 

On  receipt  of  your  letter  dated  the  11th  March  last,  No,  4164, 
relative  to  the  cost  of  printing  and  other  work  performed  by  the 
Stationery  Office  for  the  Meteorological    Officei  the  Meteorological 
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Council  took  immediate  Rtepe  for  inquiry  into  the  matters  specially 
referred  to  in  that  letter. 

To  enable  them  to  reply  to  the  inquiries  of  the  Lords  CommissionerB  of 
Her  Majesty's  Treasury,  the  Council  desired  if  possible  to  obtain  from 
the  Stationery  OfBce  information  somewhat  in  detail  as  to  the  cost  of  the 
various  publications  issued  from  this  Office  during  the  yeais  to  which 
special  reference  is  made  in  your  letter.  This  necessarily  occupied 
some  time,  and  the  results*  have  not  been  such  as  to  admit  of  any 
very  precise  reply  being  given  as  to  the  cause  of  the  increase  of  expense 
in  printing  which  is  noticed  as  having  taken  place  in  1881-2  an(^ 
1 882-3. 

The  Council  have  no  doubt,  however,  that  the  increase  of  charge  after 
the  first  three  years  to  which  allusion  Is  made  was,  speaking  generally, 
due  to  the  increased  activity  at  the  Office  after  its  re -organisation  in 
\  877.  The  applics^tion  of  the  increased  funds  placed  at  the  disposal  of 
the  Office  necessarily  involved  some  expansion  of  its  operations,  to  meet 
which  those  funds  were  specially  assigned  ;  and  from  the  nature  of  the 
duties  that  devolve  on  the  Office,  the  performance  of  more  work  involves 
an  increase  in  the  volume  of  its  publications. 

In  1881-2  a  change  was  made  in  the  form  of  one  of  the  publications 
of  the  Office  (the  Quarterly  Weather  Report),  which  involved  a  large 
increase  to  the  copper-plate  engraving,  and  was  doubtless  a  cause  of 
increased  expenditure;  this  has  now  been  discontinued*  In  1882-3  a 
special  publication  was  issued  relating  to  the  sea  off  the  Cape  of  Good 
Hope,  which  was  accompanied  by  plates,  which  also  must  have  led  to 
additional  charge.  In  this  year,  however,  the  principal  increase  appears 
to  have  been  due  to  the  issue  during  it  of  publications  appertaining  to 
former  years,  which  had  fallen  into  arrear.  It  is  not  possible  to  dis- 
tinguish properly  the  yearly  cost  of  the  various  publications,  which  in 
some  cases  extended  over  two  or  more  years,  and,  in  the  absence  of  the 
actual  figures,  which  the  Council  has  not  been  able  to  obtain,  the  best 
way  of  j  udging  of  this  charge  will  probably  be  to  take  as  a  guide  the 
number  of  publications  issued  in  the  successive  years,  and  their  aggre- 
gate selling  price  as  fixed  by  the  Stationery  Office,  which  will,  no 
doubt,  be  some  measure  of  their  cost.  A  statement  of  this  description 
is  annexed,  which  also  indicates  the  publications  which  were  the  most 
costly. 

With  reference  to  the  inquiry  as  to  the  increased  size  and  cost  of  the 
Weekly  Weather  Keport,  the  Council  desire  to  state  that  the  changes 
last  made  were  adopted  with  a  view  of  bringing  it  more  completely  up 
to  the  standard  of  information  that  the  present  requirements  of  students 
of  meteorology  demand,  in  relation  to  the  various  practical  objects  and 
occupations  in  which  the  conditions  of  the  weather  are  important  or 
influential.  Among  these  Agriculture  holds  a  very  prominent  place,  and 
the  reports  have  been  specially  framed  in  communication  with  persons 
conversant  with  the  bearing  of  meteorology  on  agriculture  in  view  of 
meeting  their  wishes. 

The  attention  of  the  Council  having  been  more  particularly  directed 
to  this  portion  of  your  letter,  they  have  adopted  the  conclusion  that  any 
less  full  illustration  of  the  conditions  of  weather  over  the  British  Isles 
and  the  adjacent  countries  which  influence  it,  than  is  now  supplied  in 
the  Weekly  Weather  Beport,  could  not  be  regarded  as  satisfactory  or 
sufficient,  and  they  deprecate  any  economy  in  this  direction. 

At  the  same  time  the  Council  is  fully  impi*essed  with  the  duty 
imposed  upon  them  of  reducing  the  cost  of  printing  as  far  as  practicable, 
and  they  have  undertaken  a  careful  revision  of  their  periodical  publi- 
catiiHiB,  which  they  have  every  reason  to  believe  will  result  in  a  sub- 
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staniial  reduction  of  the  cbarge  incurred  in  their  behalf  at  the 
Stationerj  Office.  The  subject  will  continue  to  have  their  attention, 
and  thej  defdre  to  assure  My  Lords  that  every  effort  will  be  made  on 
their  part  to  prevent  any  printing  which  is  not  I'eally  requisite  for  the 
due  discharge  of  the  service  entrusted  to  them. 

As  to  the  future,  the  Council  have  no  reason  to  anticipate  any 
increased  demand  for  printing,  but  as  already  mentioned  they  look  to 
sensible  reduction.  In  modifying  the  forms  of  their  publications,  how- 
ever, caution  is  very  necessary,  and  when  the  revision  now  proceeding 
has  been  completed,  they  will  report  its  results,  and  endeavour  to 
supply  a  standard  such  as  My  Lords  appear  to  desire.  It  may  be  added 
that  it  would  assist  the  Council  in  controlling  this  element  of  expendi- 
ture if  the  Stationery  Office  from  time  to  time  communicated  to  the 
Meteorological  Office  the  cost  of  the  work  done  for  it,  of  which  at 
present  it  has  no  means  of  obtaining  any  knowledge. 

I  am,  &c. 
(Signed)         R.  Strachsy, 
Chairman  of  the  Meteorological  Council. 

F.  Mowatt,  Esq.,  C.B., 

Assistant  Secretary,  Treasury. 


NuMBEB  and  Selling  Pbioe  of  Pcblications  of  the  Meteorological 

Office  from  1877  to  1887. 


Tear. 

Number. 

Afcgregato  Price. 

£   t.    d. 

1877 

8         18     5     0 

1878 

2 

0     4     6 

1879 

2 

1     1     0 

1880 

•— 

-— . 

1881 

5 

3     8     6 

1882 

9 

19  14     0 

1883 

5 

6  16     6 

1884 

2 

2  18     0 

1885 

4 

8     8     6 

1886 

2 

3  14     6 

1887 

8 

2     8     6 

Special  Publications. 

£ 

*.    d. 

1877.  Meteorology  of  Arctic  Regions,  5  Parts  - 

-      1 

9     0 

1877.            Do.           North  Atlantic,  31  Charts 

-      0 

15     0 

1877.  Quarterly  Weather  Report,  4  Parts 

.      1 

1     0 

1882.            Do.        (3  years)  13  Parts  and  Append 

ices-    9 

9     0» 

1881.  Observations  at  Stations  of  Second  Order 

-     1 

0    0 

1882.            Do.                               do. 

.     1 

14    6 

1884.            Do.                               do. 

.     I 

15     0 

1885.            Do.                               do. 

-     1 

15    0 

1886.            Do.                               do. 

-    1 

10    0 

1887.            Do.                              do. 

-    1 

12    0 

*  This  ohaige  is  spread  oyer  sereral  years. 
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1882.  Hourly  Readings  of  Observational  jgg,   4  Piirta 
at  Special  Observatories  -  j  ' 

1882.  Do.  do.  1882, 4  Parts 

1883.  Do.  do. 

1 885.  Do.  do. 

1886.  Do.  do. 
]  885.  Weather  Oharts  of  Atlantic  Ocean,  4  Parts,  33 

sheets,  each     -  -  -  -  - 

1883.  Sea  Temperature  Charts  .  -  -  . 

1887.  Barometric  Pressure  over  Oceans 
1882.  Meteorological  Atlas — ^British  Isles 
1881.  Rainfall  Tables— British  Isles      - 


1883,  4  Parts 

1884,  4  Parts 
I880,  4  Parts 


8 

4 
4 
2 
2 

3 
1 
0 
0 
0 


12    6 

8    6 
18    0 


7 

4 


6 


8  0 

1  O 

10  6 

5  6 

7  6 


APPENDIX  II. 

List  of  Cat^ains  (and  Officers)  who  have  sent  in  Logs  classed  as 
"  Excellent "  during  the  year  ending  March  31,  1890.  The  figures 
opposite  to  each  show  the  total  number  of  such  Logs  which  they 
have  returned  to  the  Office  during  the  period  that  thej  have  been 
observing. 


Number 

Captain's  Name. 

of"Bx- 

oellent" 

Logs. 

Ship. 

Angus,  T.  S.    - 

^ 

1 

S.S.  "  Canton." 

Atkinson,  G.  W. 

■• 

1 

S.S.  "  Kaisar-i-Hind." 

Barker,  D.  Wilson^F.B.Met.  Soc. 

12 

S.S.  "  Buccaneer." 

Baxter,  A.  S.    - 

- 

4 

"  City  of  York." 

Belding,  R.       - 

- 

2 

"  AUantic." 

Bennett,  E.  C.  - 

- 

14 

"  Thessalus." 

Blackbnm,  Mr.  H.  S.  - 

. 

7 

S.S.  "  RohiUa." 

Bolton,  S.  H.    - 

- 

9 

S.S.  "  Baidar." 

Briscoe,  R.  F.  - 

- 

8 

S.S. «  Kaisaivi-Hind." 

Cameron,  J.  G.,  B.N.B. 

_ 

5 

S.S. "  Adriatio." 

. 

Cameron,  Sub-Lieut.  A.  C. 

L., 

1 

H.M.S.  "fJtork." 

R.N. 

Campbell,  H.    - 

- 

9 

S.S.  "Ardangorm." 
"  Glengarry." 

Campbell,  J.- 

• 

7 

Campbell,  R.    - 

- 

8 

S.S. «  Elton." 

Clapp,  Staff  Comr.  E.  S.,  R.N. 

10 

L.H.  Tender  «  Richmond."    * 

Couper,  William 

- 

2 

**  Clackmannanshire." 

Crighton,  A.  T. 

- 

5 

SS.  "  Circe." 

Cromarty,  D.  S. 

- 

3 

<<  CasMindra." 

Crottj,P.  H.  - 

- 

4 

«  Eyesham  Abbey." 

Crowley,  C.      - 

* 

8 

**  Alexander  Lomnce." 

Crutcliloy,  W.  C,  RJJ.R. 

- 

19 

S.S.  "Kaikoura." 

Dark,  8. 

m 

8 

"  Blairgowrie." 

Dart,  L.  C.       - 

- 

10 

"Somantha." 

Dawson,  Comr.  L.  S.,  R.N. 

- 

.     8 

H.M.S. «  Rambler." 

De  Home,  M.  - 

- 

1 

8.S.  "Rohilla." 

Docherty,  H.    - 

- 

1 

"  Baron  Colonsav." 

Drenning,  W.  B. 

• 

1 

S.S."Mira."      ' 
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Number 

Gbi»tein'8  Kaai« 

. 

of-Bx- 

oeUent" 

Logs. 

Ship. 

Donbttr,  J.  L   - 

. 

17 

S.a  "  Arracan." 

Dyke^  A.  H.     - 

• 

m 

8 

8.8. "  Don." 

Dyke,  H.  W.    - 

- 

m 

8 

•*  Accrington.** 

England,  T.     - 

» 

^ 

8 

"  Jane." 

Exham,  T.  K.,  F.B.A.8. 

- 

6 

8.8. «  Esk." 

Field,Lieat  and  Comr.  A.  M.,R.N. 

H.M.S. "  Dart." 

Flraser,  W.  D.  - 

• 

. 

«  Thomas  8.  Stowe." 

Fnllarton,  D.    - 

- 

- 

'*  Timaru." 

Garnawoith J,  T. 

. 

« 

8.8. "  Ardanoorrach." 

OiUiea,  W.       - 

- 

- 

8.S.  *«  Medway." 

Gray,  J. 

- 

- 

13 

S.S. «'  Hope." 

Halley,  E. 

. 

. 

"  City  of  Madras." 

Hdbj,  Lieut.  H.  W.  H.,  B.N 

.  - 

H.M.8.  »*  Myrmidon." 

Hicks,  6.  M.    - 

m 

- 

2 

8.8.  "  Nile  "  and  8.8.  «  Neva." 

Hird,  W.          " 

- 

- 

5 

"Marlboroogh." 

Ining,  P.  J.,  B.N.B. 

- 

- 

8 

8.8.  "  Celtic  "  and  8.S.  •*  Germanic." 

Jennings,  B.  C. 

• 

. 

3 

8.8. «  Colina." 

Jones,  S.  Griff 

- 

- 

8 

"  Hermine." 

Kemp,  A.  H.    - 

. 

. 

8 

"  Hudson.'! 

Kiddle,  Snb-Lieot  B.  W.,  B.K. 

5 

U.M.8. «  Egeria." 

King,  J.  W.     - 

- 

- 

4 

"  Philomene." 

Leportier,  T.    - 

B 

• 

9 

S.S.  "Mira," 

Long,  Mr.  J.  C. 

• 

- 

6 

8.S.  "  Kais^r-i-Hind." 

McFee,  J.  B.    - 

. 

. 

3 

"Great  Victoria." 

McLean,  A.     - 

• 

. 

8 

8.8.  "Concordia." 

Marshall,  F.     - 

* 

. 

5 

«  Berkshire." 

Mesoard,  T.      - 

m 

- 

8 

"  Sierra  Miranda." 

MilUcan,  J.  W. 

• 

- 

4 

"  Myrtle  Holme." 

Milne,  W.F.    - 

- 

. 

7 

S.S.  "  Esquimaux." 

Milner,  W.  H.  - 

- 

- 

8 

8.8.  "  Avon  '  and  8.8.  "  Neva," 

MiteheU,  G.     - 

. 

. 

1 

8.8.  "Trinacria." 

Moignaid,  P.   •• 

- 

- 

4 

"  Astoria." 

Molony,  E.  J.  - 

- 

- 

8 

"  British  Merchant." 

Mnnn,  L.  A.     - 

. 

. 

2 

8.S.  "  Durban." 

Murdoch,  P.     - 

- 

- 

10 

"  Sierra  Lucena." 

Newton,  Mr.   T.  C, 

F.B.Met. 

8 

S.S.  "  Minia." 

8oc. 

Korman,  F. 

• 

. 

7 

"  John  O'Gaunt." 

North,  W.  G.  - 

- 

- 

12 

S.S.  «  Tiger  and  S.S.  "  Plato." 

Oldham,  C  F.,  B  J^. 

„ 

. 

9 

H.M.S.  "Egeria.*' 

Owen,  0. 

- 

- 

1 

8.8.  "  Cordelia." 

Parry,  Moses,  F.B.MetSoc. 

. 

15 

S.S.  «  Prydain." 

Parsell,  U.        - 

- 

. 

12 

S.S.  "  Britaunic." 

Parson,  G.  F.   - 

. 

. 

9 

"  Earnock." 

PasifuU,  B.  J.  - 

. 

^ 

1 

"  Eahanc." 

Pearson,  C.  W. 

. 

. 

29 

S.S. "  Strathlevcn.** 

Pope,  J. 

. 

- 

2 

S.S. "  Derweut." 

Powles,P.  W.  - 

. 

- 

6 

S.S.  "  Essequibo." 

Price,  J.  H. 

. 

. 

4 

"Viola," 

PuUen,  Commr.  T.  F 

.,  R.N. 

- 

1 

H.M.S. "  Stork." 
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Number 

OvpUia'B  Name. 

ol«Bx- 

oeUent" 

Logs. 

Ship. 

Bandall,  W.     - 

11 

"  Laomene." 

Read,  G.  W.,  F.B.G.S. 

• 

5 

S.S.  "  Aurctta." 

Richardson,  Mr.  W.  H. 

. 

4 

S.S.  *♦  Aurctta." 

Rigaad,  H.  G.  - 

. 

2 

S.S.  "  Derwcnt." 

Ritchie,  A.       - 

- 

S 

«  Four  Winds." 

RosBeter,  W.  L. 

• 

11 

«  Columba." 

Russell,  C.J.  - 

- 

10 

*«  Belfast "  and  "  Holkar.'' 

Saul,  J. 

« 

1 

"  Coronilla." 

Scott,  W.         -           - 

. 

20 

«  Winifred." 

Shearer,  G.      - 

. 

10 

"  Thetis." 

Sibery,  H.,  R.N.R. 

. 

2 

S.S.  "  Clan  Cameron." 

Simpson,  A.- 

. 

11 

S.S.  "  Australasian." 

Simpson,  A.    - 

- 

19 

S.S.  "  Travefler." 

Smith,  W.C.   - 

. 

11 

"  John  R.  Woroester." 

Spooner,  I.  D.  - 

m 

8 

S.S.  "La  Plata." 

Spnitly,  W.- 

- 

14 

S.8. "  Moart." 

Stewart,  A.      - 

- 

1 

«  County  of  Selkirk." 

Sturdee,  U.  K. 

- 

12 

L.H.  Tender  *<  Richmond.'' 

Thearle,  J.- 

„ 

1 

S.S.  "  Lennox." 

Thompson,  J.  £. 

- 

2 

8.S.  "  Monarch." 

Thompson,  lieut.  H.,  RJ7. 

- 

2 

H.M.S.  "  Rambler." 

Thomson,  A.  S. 

m 

10 

S.S. "  SUvertown." 

Tizard,  Staff-Capt.  T.  H.,  R.N. 

9 

H.M.S.  "  Triton." 

Travers,  H.  C.  - 

. 

7 

8.S.  **  Tartar." 

Trevor-Roper,  Dr.  G.  D.,  R.N. 

1 

H.M.S.  "  Stork." 

Trott,  S.,  F.R.Met.8oo. 

. 

16 

3.S. «  Minia." 

Trunks,  H.       - 

- 

4 

"  Aldboroug^." 

Vereker,  Hon.  F.  C.  P^  R.N. 

- 

9 

H.M.S.  "Myrmidon"   and    F.M.S. 
"Rambler." 

Wait,  A.  M.    - 

4 

S.S.  "  Spartan." 

Walker,  H.     - 

11 

S.S.  "  Servia." 

Wheaton,  N.  J. 

10 

"  Eliza." 

Wilson,  J.,  R.N.R.      - 

4 

SJS. "  Kthiopia." 
S.  S  "  Nile.*^ 

Woolward,  R. 

5 

Worrall,W.A. 

1 

**  Camana." 

Names  of  deceased  obsenrers  printed  in  italics. 
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List  of  Documents  receiired  from  Ships. 


Capteui's  Name. 


Andenon,  Charles   - 
;  Angus,  T.  S. 
*  Armstrong,  R  6.     - 

AiMjuitli,  W. 
3  AtkJoion,  G.  W.      - 

Barker,  D.  W.,  F.R. 
Met.  Soc. 

rt      !••  v«  w*         - 

Batt,  H.- 
Baxter, A.  S. 
fielding,  Bawstm  - 
Bennett,  E.  G. 
Bennet,  J.  T. 
Bigley,  W.  B. 
Bolton,  S.  H. 

Bragg.  irX- 
^  Brbcoe,  R.  P. 
Brown,  ]^.  3. 
Buckler,  J.  H. 

Butier,  s/ H. 
Cameron,  Hugh  _     - 


John 


R.N.R. 


-J. 


6-, 


Cam{jbeU,  James 

*  Campbell,  Robert     - 
Carae,  J^mes 
Cbrimea,  Henrj 

'  Clapp,     Staff-Comr. 
£.  S>,  R.N. 

•  Conbj,  p.  B. 


:•» 


u 


«» 


Cooper,  William 
Crighton,  A.  T. 

Cromarty,  D.  S. 
Clotty,  F.  H. 
Crowley,  C.  - 


^  Cmtchloj,     W.     C, 
fi.N.R. 

13 

la     "  '»  »» 


99 


99 


13 


Dark,  S. 
Dait,  L.  C.  - 
Davies,  David 

Dawson^  L.  S.,  B.N. 


^*  De  Home,  M. 


99 


IS 


»1 


*  Dickinson,  L.  ^, 
Dochertjr,  Hug£ 

^  Drenning,  W.  B. 
Dunbar,  J.  I. 

f>         •   99 


S.S.  AchiUes   - 
S.S.  Canton     - 
8.8.  Elbe 
S.S.  Deucalion 
8.S.  Eaisar-i-Hind 
8.8.  Buccaneer 

Earl  of  Aberdeen 
8.S.  Hector     - 
City  of  York   - 
Banjue  Atlantic 
Thessalns 
Alcester 
8.8.  Diomed    - 
S.S.  Baidar      - 

99  •  - 

8.8.  An  tenor    - 

8.8.  Kaisar-i-Hind       - 

8.8.  Titan 

8.S.  Dee 

8.8  Solent 

8.8.  Pnam      -  • 

S.S.  Ardangorm 

8.8.  The'tis 
8.8.  Adriatic   - 

9»  ■  " 

Glengarry 

8.8.  Elton 

Barque  Firth  of  8oIway 

8.8.  Sarpedon  * 

Schooner  Richmond   • 


99  99 

Garfield 
Gilcruix 

Clackmannanshire 
8.S.  Circe 

9>  -  - 

Barque  Cassandra 
ETesbam  Abbey 
Barque  Alexander 

Lawrence. 
8.8.  Kaikonra 


99 

99 

Blairgowrie     - 
Barque  Semantha 
Andora 

H.M.S.  Rambler 

S.S.  Rohilla     - 

J9 

S.S.  Atrato 
.Baron  Colonsay 
S.S.  Mira 
S.S.  Arracan  « 

99 


Voyage. 

Year. 

China,  vift  Sues     - 

1886-87 

Bombay,  yi&  Sues 

. 

. 

1889-90 

Brazil 

m 

. 

1889 

China,  yi4  Suez     - 

» 

1886-88 

Calcutta,  yi&  Suez - 

• 

* 

1889 

Fernambuco 

- 

- 

1889 

Calcutta    - 

. 

1888-89 

China,  via  Sues     - 

• 

. 

1886-88 

Sydney,  Sourabaya  (Java) 

. 

1888-89 

River  Plate 

• 

m 

1889 

San  Francisco 

« 

« 

1888-89 

Calcutta    - 

. 

. 

1888-89 

China,  viA  Suez     - 

- 

. 

1886-88 

Ports  in  the  Baltic,  France,  Spain    | 

1889 

Spanish  Ports 

- 

- 

1889-90 

China,  viA  Suez     - 

_ 

« 

1886 

Bombay,  China,  vi4  Suez 

. 

. 

1889 

China,  vii  Suez 

. 

. 

1886-88 

West  Indies 

. 

. 

1888-89 

99                   »» 

* 

m 

1889 

China,  vik  Suez    - 

. 

m, 

1886 

Havana,  Baltimore 

_ 

V 

1889 

Havana,  New  Orleans 

. 

• 

1889-90 

Odessa,  Antwerp  •> 

. 

_ 

1888 

New  York . 

- 

- 

1888-89 

»»         •            ~ 

•• 

. 

1889 

Calcutta    - 

- 

_ 

1889-90 

Rangoon,  vi4  Suez,  Spezzia 

. 

•      1889 

Sydney 

m 

• 

1888 

China,  viA  Sues     - 

• 

• 

1886-88 

Bahamas   • 

- 

- 

1889 

99                 ' 

^ 

1889-90 

New  York,  Calcutta 

_ 

_ 

1889-90 

Calcutta,  New  York 

. 

. 

1888 

New  Caledonia 

• 

_ 

1888-89 

Baltimore  - 

. 

. 

1888-89 

Montreal    - 

. 

„ 

1889 

Autofagasta,  New  York 

- 

. 

1888-89 

MauritiuB,  Calcutta,  New 

York 

. 

1886-89 

Rio  Janeiro,  >iew  York 

- 

- 

1889 

Cape   Town,  New   Zealand,    Rio 

Janeiro 

. 

. 

1888-89 

Wellington,  N.Z.  - 

• 

- 

1889 

Wellington,  viA  Cape  Town,  Rio 

Janeiro  -            -     . 

. 

• 

1889-90 

Sydney,  San  Francisco 

. 

• 

1888-89 

San  Francisco 

- 

_ 

1888-89 

Albany     (W.A.),    Calcutta,    San  | 

Francisco,  Sydney  (N.S.W.) 

. 

1888-89 

China  Sea,  Port  Darwin 

. 

1889 

N.W.  Coast  of  Australia 

. 

1889 

Bombay,  viA  Suez,  Hong-Kong 

1889 

Calcutta,  viA  Suez 

• 

1889-90 

East  Coast  of  South  America 

1889-90 

Singapore 

. 

1888-89 

Calcutta,  viA  Suez 

. 

1889 

Rangoon,  viA  Suez 

- 

1889 

99                           99 

r 

1889 
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Captoin'9  Name. 

9bXjL 

Voyage. 

Yc«r. 

Dunbar,  J.  I. 

S.8.  Airaoan   - 

Rangoon,  rlk  Sues 

1889-90 

^7  Dyke,  A.  Hart 

S.S.  Don 

Monte  Video         -            .           - 

1889 

19             Urn       W«                             " 

Accrington 

New  York,  CalcutU 

1888-89 

tf              if                      " 

ff             •            - 

New  York 

1889 

EdwardB,  T.  T. 

S.S.  Stentor     - 

China,  yi^  Sues     .            .           - 

1886-87 

England,  Thomas     - 
^»  EThara,  T.  K. 

Barque  Jane    - 

Quebec,  Buenos  Ayres     - 

1888-89 

S.S.  Esk 

WcMt  Indies           -            -            - 

1888-89 

10 

ft                    f9 

w                      ~                    ' 

II                     -           -            • 

1889 

10 

1*                ■               " 

ff        " 

1889 

18  Field,     Lieat     and 

H.M.S.Dart    - 

Sydney      -           -           •            - 

1889 

Comr.  A..  M.,  R.N. 

^7  Ford,  H.  W. 

S.S.  Don 

Monte  Video         -            -            - 

1889 

Fraser,  W.  D. 

Barque  Thomas  S.  Stowe 

Victoria  (B.C.)     -            .            - 

1888-89 

Freeman,  T.  W. 

S.S.  Antenor  - 

China,  viA  Sues     ... 

1886 

FullartOD,  D. 

Timaru 

Brisbane   .            .            .            - 

1888-89 

Garnsworthy,  Thomas 

S.S.  Ardancorrach 

West  Indies,  Charlestoiv  - 

1889 

ft                   f> 

If            fi 

Havana,  New  Orleans 

1889-90 

»»Gillie8,  W.  - 

R.M.S.  Medway 

West  Indies          -            - 

1889 

10                          -              . 
ff 

i»            If 

ff                     -           .           - 

1889 

Gould,  H.  W. 

S.S.  Ocean  King 

New  Orleans          .            .            - 

1889 

>>            f> 

fi           If 

Montreal,  Norfolk  (Va.),  Bremen 

1889-90 

Gray,  John  -  ' 

S.S.  Hope 

Greenland-            •            •           • 

1889 

Grier,  J.  K.  - 

S.S.  Antenor  - 

China,  viA  Sues     ... 

1887-88 

»  Griffin,  E.  J.,  R.N.R. 

S.S.  Moor 

Cape  Town             -            -            - 

18&9 

so 

ff        f>          If 

»             "           " 

ff                     •            -            • 

1889 

Guthrie,  W.  E. 

S  S.  Bellerophon 

China,  viA  Sues     .            -            . 

1886 

Halley,  B.    - 

City  of  Madras 

Sydney,  San  Pedro  (Oal.),  Jacoma 

1888-89 

(Washington  Ter.). 

Hannah,  W.  T. 

S.S.  Glancns    - 

China,  vi4  Sues     -           •           • 

"1886-88 

»  Harris,  James 

S.S.  Circassia 

New  York- 

1889 

»' 

ff             "            • 

If        - 

1889 

M  HickR,  G.  M. 

R.M.S.  Neva   - 

West  Coast  of  South  America 

1889 

Hird,  W.      - 

Marlborough  - 

Lvttletoa  -            -            -            - 
China,  vi&  Sues      ... 

1888-89 

Hutchinson,  J. 

S.S.  Orestes     - 

1886-88 

Huxtable,  B.  G. 

Barque  Lanarkshire    - 

Adelaide    .... 

1889 

«  Irving,  F.  J.,  B.N.R. 

S.S.  Celtic 

New  York-           .           -            - 

1888-89 

S4 

ff            If               If      ■ 

S.S.  Germanic 

II         -            -            -            - 

1889 

Jackson,  Charles 

S.S.  Falamed  - 

China,  viA  Sues 

1886-88 

,,        E.  T. 

S.S.  Ajax 

If                   -            .            - 

1887 

ff                  2c[«    1X«    Urn        - 

S.S.  Telamon  - 

ff                   •            •            . 

1886-88 

„        T.  S. 

S.S.  Palinurus  - 

19                                   •                     •                     - 

1887-88 

^  Jennings,  R.  C. 

S.S.  Colina      - 

Montreal,  Monte  Video     • 

1888-89 

If            11 

i»              "           " 

Montreal    -            -            -            - 

1889 

Johausen,  Augustus 

Glenbum 

New  York,  Calcutta 

1887-89 

Jones,  Henry 

S.S.  Telemachus 

China,  vi&  Sues     ... 

1886-88 

Jones,  Richard 

Thomas  Hilyard 

Calcutta     .            .           .            • 

1888-89 

»  Jones,  S.  Griff. 

Barque  Hermine 

Esquimault,  Valparaiso     - 

1886-88 

Kemp,  A.  H. 

Barque  Hudson 

New  Zealand         ... 

1888-89 

King,  J.  W. 

Philomene 

Monte  Video          .            -           - 

1889-90 

Lapage.  W.  P. 

S.S.  Anchises  - 

China,  vi&  Sues     ... 

1886-88 

Iioportier,  T. 

S.S.  Mira 

Calcutta,  vi&  Sues  ... 

1889 

Lonrison,  G.  M. 

Eaton  Hall 

San  Francisco        ... 

1889-90 

McFee,  J.  R. 

Great  Victoria 

San  Francisco        .            .            - 

1885-86 

ff        ff 

If           ff                  " 

Newcastle  (N.S.W.),  San  Francisco 

1887 

McGonnell,  James  - 

Baique  Matilda  C.  SmitI 

1  Bnsenada,  Apalachioola    - 

1889 

Machugh,  R.  H.      7 

8.S.  Ching  Wo 

China,  vi4  Sues     ... 

1889 

If            » 

II          ♦I 

i»            fi          -           -            - 

1889-90 

McLean,  A. 

S.8.  Concordia 

Montreal,  Monte  Video     • 

1888-89 

If             » 

II          II 

Montreal    .... 

1889 

Marshall,  Frederick  . 

Barque  Berkshire 

Chittagong            ... 

1888-89 

Mesnard,  T. 

Sierra  Miranda 

Calcutta    .... 

1888-89 

Milbum,  W.  J. 

S.S.  Ocean  Prince 

New  York,  &c.      - 

1888-89 

.If             »        - 

If            If 

Porto  Rico,  Cape  Breton  - 

1889 

27  Miller,  A.  T. 

H.M.S.  Conway 

Off  Birkenhead     .            .           . 

1889 

Millican,  J.  W. 

Barque  Myrtle  Holme  - 

Adelaide    -            •            •            • 

1889-90 

Milligan,  John 

S.S.  Jason 

China,  viA  Snei     •           •           • 

1888 
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Milligan,  Samiiel 


*  MDiie,  W.  F. 
Mflner,  W.  H. 

*>  » 

I*  ff 

Mitchell,  George 

Mdgnaid,  P. 
M olonjy  E.  J. 

*  Mum),  L.  A. 
Murdoch,  Peter 
Nelson,  S.    - 
Nisb,  H.       - 
Nonnan,  Francis 
North,  W.  G. 


i» 


>  Oldham,  Comr.  G. 
B.N. 

»>  » 

^Owen,  Owen 

PiRy,  MoecB 

«htf«ell,H.  - 
'  Parson,  G.  F, 

Pasifull,  E.  J. 

Pfettman,  B. 

PmI,  John  - 
*  Peanon,  C.  W. 

Kke,A.  - 
'**  Pope,  James 

34 


Powles,  F.  W. 


u 


>» 


Price,  J.  H.  - 
Piill(mi,J.    - 
•  PaDen,  Ck>mr.  T.  F., 

Pardj,  T.     - 

RaiidalJ,W. 
»R€ad,G.W.,F.B.G.8. 
^Be^d%  Robert    - 

'*Rigand,H.C.'' 


Kley.  J.       - 
Bitchie,  Alexander  • 
Booeter,  W.Ij. 
Baseell,  C.  J. 


»> 


*  Sarjrent,  JL  H. 
Sam,  John 
Scale,  B.  F. 
Scott,  William 
Shearer,  George 
Sibcry,  Hany,  S.N.B. 


SimpsoBy  Alexander- 
«B«Jth,J.H. 
Smith,  W.  C. 


S.S.  Jason 
&S.  Stentor  - 
8.8.  Esqnimaox 
BJf.8.  Avon  - 


^ . 


>9 


S.S.  Nera 
S.S.  Trinacria 


M 


Barque  Astoria 
British  Merchant 
8.S.  Durban    - 
Sierra  Lneena- 
8,8.  Menelaos  - 
8.8.  Cyclops    - 
Barque  John  O'Qaimt 
8.S.  Plato 
8.8.  Tiger 


China,  tiA  Saes     • 


Barqne  Cordelia 
&8.Ptydain   • 


n 


8.8.  Britannic  - 
Eamock 
Bahane 
Loch  Torridon 
Barque  Glenogle 
8.8.  Strathleren 
Walrus  sloop  8igg8n 
8.8.  Derwent  - 


>» 


»9 


8.8.  Essequibo 


M 


9> 


Barque  Yiola  - 
8.8.  Patroclns  - 
H.M.8.  Stork  - 

8.8.  Dardanus  - 
Laomene 
8.8.  Auretta    - 
8.8.  German   - 

S  8.  Derwent  - 

8.8.  Tamar      - 

8.8.  Ajax 

Four  Winds     - 

Columha 

Belfast 

Holkar 

Glenlora 

Barque  CoroniUa 

S.S.  Laertes    - 

Barquentine  Winifred 

Barque  Thetis  - 

SJ3.  Clan  Cameron 

ft 
S.S.  Australaskm 


as.  Tnyellfr  - 
H.M.S.  Worcester 
Barque       John 
Worcester. 


9f 


St.  John's  (Kewftmndlaad) 
West  Indies  ... 

f*  -  .  . 

Brasil  .... 
Mediterranean  Ports,  New  York  - 
New  York,  Palermo,  New  Oriouis 
Sydney,  San  Franoisoo 
Calcutta  .... 
Cape  Town  ... 

Bombay     .  .  .  - 

China,  viA  Sues     ... 


>» 


n 


-   I 


Hobart,  Valparaiso 
Hambuig  - 

Australian  Station 


Callao,  Havana     ... 
Mediterranean  Ports 
Constantinople,  Bio  Janeiio,  Santos, 
New  Orleans      ... 
New  York  .  -  . 

Melbourne  ^  .  - 

San  Frandseo       ... 
New  York,  Calcutta 
Callao        .... 
New  York,  China,  tIA  Sues 
Spitsbergen  ... 

West  Indies  ... 

Barbados  .... 
West  Indies  .  .  . 

„  ... 

„  ... 

VancouTer  Island 
China,  viA  Suez     ... 
Zansibar,  viA  Sues,  Simon's  Bay  - 

China,  yii  Sues     - 

New  York,  Batayia 

Colombo,  Ti&  Sues 

Cape  Town  ... 

West'lndJes 

Brasil       .... 
China,  tIA  Sues     ... 
Melbourne,  Calcutta 
Calcutta   .... 
„         -  -  -  . 

„         - 
Nelson,  N.Z.  ... 

Valparaiso,  Hamburg 
China,  tiA  Sues  ... 
Trinidad  .... 
Buenos  Ayres  ... 
Cape  Town,  Madras,  Port  Said  - 
Cape  Town,  Madras,  home,  yiA  Sues 
Melbourne,  Tia  Cape,  home,  tIA 

Sues      .... 
Melbourne,  tiA   Cape,  Singapore, 

home,  viA  Sues  ... 
Greenland'  -  -  . 

Oil  Greenhithe      ... 
Brisbane,  San  Franciseo»  Sydney  - 


1886 
1887-88 

1889 

1889 

1889 
1889-90 
1888-89 

1889 
1888-89 

1889 

1889 
1888-89 
1886-88 
1886-S3 
1888-89 

1889 

1889 

1689 

1889 
1888-90 
1888-89 

1889-90 
1888-89 
1888-89 
1889-90 
1888-89 

1889 
1888-89 
1888-89 

1889 

1889 

1889 

1889 

1889 
1888-89 

1888 
1888-89 

1886-88 
1888-89 

1889 
1888-89 

1889 
1888-89 

1889 
1886-88 
1888-89 
1888-89 

1889 

1889 

1889 
1888-89 
1886-88 

1889 
1888-89 

1889 
1889-90 

1889 

1889 
1889 
1889 
1887-89 


Video 

-£tluey,  San  Frueisoo,  Utlboorne 

•  — w  Zealand,  Portland  (Oregon)  - 
ig|e  Town  .  .  . 
t^^*^  *i&  Sdh,  New  Toik 

•  mP*<  ▼i'lSaei  .  .  . 
.Q'.tn  of  Bridih  Idea 


1888-89 
IB89-90 
1887-89 
1889-90 

1888-89 
1888-89 


1B86 

1889 
1686-88 

1889 
1886-89 

1888-89 
1889 
1889 


i^-K-iia-^  *-  --■ 

>^>^>:l:i?  .'B?Kept  b7  LleuC  E,  B.  Kidiila,  B.If. 
W  W-S-*g!  ■■Sr^"'"'*^  "'  "■  "^^  Ao-leiton,  Hate. 
Jj'.  J5.  ^,  •*    -^  Kept  by  J,  ChrUlfo. 

*      •    •"'►Asaisl.d  h»  Q.  R.  Berwick, 

#Kept  by  H.  W.  Beal,  2nd  O 
Kent  by  Bub.-Lieiit.  A.  C. 
•xt'     TrtTor-  Boper,  a  urgoon. 


;k.  Knd  Hate. 

-Beer. 
L.  Cameron  a 


■  Knpt  bv  C.  E.  Down,  tnd  Officer. 

'  AMialed  br  Kobert  Stirlinn,  tui  Offlcer. 

.    _  Kept  bjGeonteAdanuandC.  P.  ' 
■  "S^Kept  bj  Qoorge  Adanu,  4th  Officer. 

•jf>Ani3led  bjr  T.  Llovd. 

"iV'itept   br  A.  r.  liSpin,  Srd  Om<«T,  a> 

F.  AlTord  and  C  J,  Hall,  !nd  Offloera. 

Kept  hj-  J.  nowjer,  tad  omctr. 

Krpt  bj-  T.  C.  Ni^wloii,  Isl  OlHcer. 
_  Kept  bj  Llent.  11.  W.  U.  Helbi,  £JI. 
■5^Ki>ptby  R.  G.JnckBoii. 
-*i>  Kc:pt  by  F.  S.  NcwKiii,  2nd  OIBoflr.' 
'"V  Kept  by  J.  Adams,  tud  UlUeer. 
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APPENDIX  IV. 
Instbuioents  Bopplied,  Ac.  to  the  Bojal  Navy. 


Bsr  Account. 

melon. 

Abo. 
roids* 

Thermometera. 

Hydro- 

Ordi- 

Max. 

Min. 

Screeiw. 

metcn. 

April  Ist,  1889,  afloat  - 
iMaednnoe                 -           * 

190 
98 

455 
165 

1,255 
397 

262 
70 

227 
65 

142 
40 

78 
26 

Betamed  since 

288 
77 

620 
140 

1,652 
324 

832 
43 

292 
34 

182 
16 

167 

104 
51 

April  1st,  1890,  afloat 

211 

480 

1,828 

289 

258 

53 

Ihstbuxbnts  sapplied,  &c.  for  use  at  Naval  Stations. 


April  l8t»  1889,  in  use 
Issued  sinoe 

59 
2 

64 
5 

192 
52 

17 
6 

18 

4 

3 

8 

12 

1 

Betamed  since 

61 

69 
6 

244 
86 

23 
2 

22 

1 

11 
8 

13 
2 

April  Ist,  1890,  in  use 

61 

63 

208 

21 

21 

3 

11 

Disposition  of  Admirat.tt  Instbubients 

on  April  1st 

,  1890 

• 

Afloat  in  Bojal  Navy  - 

211 

480 

1,328 

289 

258 

167 

58 

In  nse  at  stations 

61 

63 

208 

21 

21 

3 

11 

In  store  at  M.O. 

15 

67 

390 

87 

109 

38 

49 

„        Chatham    - 

6 

6 

26 

8 

6 

2 

13 

„        Sheerness  - 

5 

5 

18 

7 

7 

5 

9 

„       Portsmonth 

11 

S3 

51 

10 

13 

10 

9 

„        Derooport 

14 

29 

37 

7 

6 

2 

20 

„        Qneenstown 

2 

5 

21 

1 

1 

— 

8 

Gibraltar   - 

2 

2 

14 

^ 

— 

—— 

4 

„        Kalta 

4 

7 

4 

~~ 

2 

— 

17 

„        Bombay     - 

4 

8 

12 

4 

4 

1 

4 

Halifiix      - 

8 

10 

16 

2 

3 

— 

14 

„        Bennnda   - 

4 

16 

24 

1 

6 

— . 

15 

^        Jamaica     - 

8 

3 

19 

2 

2 

— 

_ 

„        Cape  of  Good  Hope 

2 

7 

20 

6 

5 

3 

8 

„        Trincomalee 

4 

3 

21 

4 

4 

— 

^ 

^       Hong  Kong 

6 

21 

32 

15 

12 

— 

17 

„        Coqnimbo 

2 

5 

28 

1 

2 

— 

19 

„        Sydney      - 

8 

6 

18 

6 

A 

— 

— 

n       ^KjuiniaU  - 

8 

9 

26 

8 

3 

^ 

— 

Total,  April  ist,  1890 

870 

780 

2,308 

474" 

468 

231 

270 

Loal,  &e.  sinee  April  l8t>  1889 

1 

12 

202 

28 

8 

12 

16 

Under  repair    -           -           - 

85 

" 

" 
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APPENDIX  Y. 


Instbuments 

supplied,  &c.  to 

Mercantile  Marine 

i. 

^•^               m                               A 

Baro- 
meters. 

Com- 
pMses. 

Thermometen. 

1  Hydro- 

Per Aoooant. 

Ordi- 
nary. 

Has.      Hin. 

Soreens. 

meters. 

April  Ist,  1889,  afloat  - 
Issued  since 

- 

116 

88 

— 

699 
532' 

— 

— 

120 

79 

879 
275 

Returned  since 

204 
97 

— 

1,231 
595 

— 

199        654 
93        312 

April  iBt,  1890,  afloat  - 

• 

107 

— 

636 

— 

— 

106 

342 

Instruments  at  Stations,  viz.,  Telegraph  Offices,  ObservatcNries, 

Fishing  Yillages,  &c. 


April  1st,  1889,  in  use  - 
Issued  since     ... 

25b 
15 

3 
1 

275 
11 

58 

1 

58 

36 
3 

1  ■; 

Returned  since 

271 
15 

4 

286 
39 

59 

4 

59 

2 

39 
4 

11 

April  1st,  1690,  in  use  - 

256 

4 

247 

55 

67 

35 

11 

Disposition  of  Board  of  Trade  Instruments  on  April  Ist^  1890. 


In  merchant  ships 

107 

686 

106 

842 

In  use  at  stations 

256 

4 

247 

55 

57 

85 

11 

In  store  at  M.O. 

89 

2 

198 

19 

55 

8 

98 

At  Idverpool       Agency 

10 

7 

52 

^■■i^ 

— 

8 

44 

y,  Aberdeen            „ 

2 

— - 

18 

— 

8 

4 

8 

„  Glasgow              „ 

3 

-^ 

29 



— 

8 

29 

„  Dundee               „ 

13 

— - 

15 

— 

— . 

11 

28 

,,  HuU 

8 

—. 

80 

-_ 

_ _ 

6 

26 

„  Southampton      „ 

8 

— 

39 

.^ 

-__ 

8 

30 

„  Cardiff                „ 

— 

13 



— 

— 

— 

Total,  April  Ist,  1890 

446 

1,264 

74 

115 

189 

616 

Lost,  &c.  since  April  Ist,  1889 

8 

— 

186 

8 

8 

31 

91 

- 

At  opticians  -           •           - 

26 

14 

— 

— 

— 

2 
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APPENDIX  VL 

List  of  Statiohs  reporting  Meteorological  Observations  to  the  Office 
bj  Telegraph  on  81st  l&rch  1890,  with  the  Names  of  Obseryers. 


^tSombiiigh  Head 
^tStomoway  - 
Wick      - 
Nairn 

^fAberdeen    - 
Leith     - 
^fShields 
Spurn  Head    - 
fYoi*     - 
Looghboro'     « 
fArdronan 
Malin  Head    - 
^fMuIIaghmore 
^tBefannllet    - 
^Donaghadee  - 
Panonstown   - 

'tHolyhead    - 
iJTerpool 
^tValeneia     - 

f  Koche'a  Pomt 
Pembroke 
tScflly- 
Pr&wle  Point  - 
fHunt  Castle- 
fJersey  - 
*tDnngenea8  - 
*tLondon 
Ox&rd  - 
Cambridge 
MYamootb    • 
^Hawes  Junction 


Rer.  W.  Biand 

J.  Forbes        -  -        . 

J.  Sinclair       -  ,        - 

Misa  Penny    -  -        - 

W.  Boawell    - 

W.  Hay-        ... 

J.  W.  Irvine   -  -        - 

J.  H.  Watson  -  -        - 

H.  M.  Platnauer,  F.G.S.  - 

W.  Berridge 

J.  W.  Mayea  -  -        - 

O.  O'Doherty 

K.  Kerr  -  -         - 

Miss  M.  J.  Tolan    - 

T.  MaoGowan 

B.  Haines        -  .        . 

Capt.  Bicbards 

J.  Hartnup,  F.B.Met.Soc. 

J.  E.  Cn]lnm,F.B.Met.Soc. 

W.  Kennedy  -        -        - 

S.  Blake 

A.  Hicks»§       -        -        - 

W.  Hewitt       .        -        - 

G.  G.  Appleton 

J.  Fisber         -        -        - 

W.  Batton      -        -        - 

F.  Gaster,  F.R.Met.Soc.  - 
W.  Wickham  - 
H.Todd 

G.  T.  Watson 
W.  H.  Bunoe  - 


Minister  of  Dunrossness. 
Kicolson  InstitQtion. 
Watchmaker. 
Schoolmistress. 
Assistant  at  the  Observatory. 
Telegraph  Clerk. 

Do. 
Lightkeeper. 
Curator  of  Museum. 

Telegraph  Clerk. 

Sigmilman,  Lloyd's. 

Retired  Coastguard  Officer. 

Telegraphist 

Postmaster. 

Assistant  Observer  at  Lord 
Bosse's  Observatory. 

Keeper  of  Sailors'  Home. 

Bidston  Observatory. 

Superintendent  of  the  Ob- 
servatory. 

Telegraph  Clerk. 

Lightkeepcr. 

Signalinin, 

Coa.st|^iiard  Officer. 

Ligbtket-per. 

Station  Master. 

Assistant  Ligbtkeeper. 

Clerk,Meteorological  Office. 

Radcliffe  Observatory. 

Observatory. 

Secretary,  Sailors*  Home. 

Station  Master. 


In  addition  to  the  above  reports  are  received  daily  from  the  following 

Continental  Stations. 


ftation. 


Authority. 


Station. 


Authority. 


Haparanda  - 
Hemdsand  - 
fStockholm  - 
Wisby 

Bodd 

fChristiansimd 
^t^udesnaea 
Faerder 


tTheScaw   - 
Fan5 

Coxhaven 


(Meteorological 
Office,  Swe- 
den. 

1  Meteorological 
Institute,  Nor- 
way. 

1  Meteorological 
V     InstitutCt  Den- 
J      mark. 
Deutsche      See- 
warte,      Ham- 
burg. 


flhe  Hdder 

Cape  Gris  Nes 

t(Brest,  St.  Mathieu^ 

Lorient  (lie  de  Groix)  | 

*  tRochefortClle  d' Aix) 

tBiarritz 

fParis 

Belfort 

Lyons  -  -    | 

Nice-  -  -  I  I 

Ferpignan     -  -  'J 

Berlin 

Wiesbaden    - 

Munich 

Corunna 

fliisbon 


Bureau    Central 
Meteorolo- 
gique,  Paris. 


Cent.  Met  Inst, 
of  Germany. 

Observatory, 
Lisbon. 


iVbfc^-^TIiose  stations  marked  with  an  asterisk  (*)  report  also  at  2h.  pjn.  |  and 
those  widia  dagger  (f)  at  6h«  p.m. ;  Lisbon  reports  at  8h.  a.m.  and  4h.  p.m. 
1  This  station  now  reports  by  post  only. 
$  W.  Thomis  died  in  March  1890. 
The  xeporfs  ttcm  Barrow-ia-FumesK  ceased  tt  end  of  1889. 
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APPENDIX  VIL 
Report  of  InspbctionSi  Ibbland  ahd  Wales. 

GENTLBUBNy 

I  HAVE  to  report  that  I  hare  completed  the  inspection  of  the  Irish 
and  Welsh  stationSy  and  have  also  visited  the  fishery  barometers  which 
laj  in  my  way. 

Telegraph  Stationr. 

Holyhead^  visited  August  6. — I  found  this  station  in  good  order. 
No  remarks  are  called  for. 

Donaghadeey  visited  August  7. — ^This  station  was  also  satisfactory. 
I  regret  to  say  the  health  of  the  observer  is  not  good. 

Matin  Head  J  visited  August  12. — ^The  new  observer,  Owen  O'Doherty, 
is  more  satisfactory  than  his  predecessor,  J.  Farren,  and  I  hope  that  the 
station  will  now  be  useful.     The  instruments  were  in  good  order. 

Mullaghmore^  visited  August  13. — This  station  wafi,  as  usual,  in  very 
good  order. 

Belmullety  visited  August  15. — The  instruments  were  all  in  good 
order  and  the  station  satisfactory. 

Valenciay  visited  August  22,  and  found  in  good  order.  I  authorised 
some  necessary  repairs  to  be  carried  out  at  the  observatory. 

Rochets  Pointy  visited  August  26. — ^The  instruments  were  in  fair 
order ;  the  wet  bulb  was  not  satisfactorily  mounted. 

JParsonstowny  visited  August  28. — ^The  observer,  Haines,  is  attentive, 
and  does  his  duty  well. 

Sf»  Ann's  Heady  visited  September  2. — This  station  was  in  good 
order. 

Stations  of  the  Second  Order  and  Weekly  Weather  Report 

Stations. 

Armaghy  visited  August  8. — ^Dr.  Dreyer  was  absent,  but  I  saw 
Mr.  Faris,  his  assistant.     The  instruments  were  in  proper  order. 

Colebrookey  visited  August  9. — The  instruments  were  in  order.  It  is 
possible  that  this  station  may  be  discontinued. 

J.,(mdonderryy  visited  August  9. — ^The  station  calls,  for  no  remark. 
'    Markreey  visited  August  14. — The  stition    was,  as  usual,  in  good 
order. 

CurrggranCy  visited  August  17. — ^The  new  assistant,  F.  Warrington, 
continues  to  work  well. 

Killameyy  visited  August  24. — The  obsei"ver  was  absent,  but  the 
substitute  was  efficient  and  the  instruments  in  good  order. 

Foynesy  visited  August  27. — These  observations  are  only  carried  on 
while  Lord  Monteagle  is  residing  at  the  place. 

Parsonstotony  visited  August  28. — The  observer.  Sergeant  Whelan,  is 
failing  in  health. 

Dublin  {Fitzwilliam  Square)  y  visited  August  29. — ^The  station  con- 
tinues in  excellent  order. 

'  DubliHy  Gkuneviny  visited  August  29. — The  only  matter  calling  for 
remark  is  that  the  new  gauge  which  was  supplied  in  1888  shows  a 
larger  ^1  than  the  old  one,*  owing  to  difference  of  situation.  I  have 
directed  the  observer  to  discontinue  the  use  of  the  old  gauge. 

Dubliny  Mountjoyy  visited  August  29. — The  only  matter  calling  for 
notice  is  that  it  has  been  found  that  the  anemometer,  though  on  a  high 
stage,  registers  40  per  cent,  less  than  Holyhead. 
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KUketmpy  viBited  August  30. — ^Tlie  iostruments  were  in  good  order, 
but  there  is  no  prospect  of  the  station  becoming  one  of  the  Second 
Order. 

Waterford  (Brooktavm)  visited  August  31. — This  station,  like  Toy  nes 
and  Kilkenny  only  takes  readings  for  the  Weekly  Weather  Report. 

Si.  I}av%d*8y  visited  September  3. — This  station  was,  as  usual,  quite 
satisfactory. 

Llandovery,  visited  September  4. — This  also  is  only  a  station  for  the 
Weekly  Weather  Report ;  as  such,  it  is  fairly  satisfactory. 

I  visited  also  certain  fishery  barometers  which  lay  on  my  route. 
These  were  Ballyglstss  (Broadhaven),  Ballycastle  (Co.  Mayo),  Howth, 
Malabide,  Hakin  (Milford),  and  Angle,  Miiford  Haven.  At  the  last- 
named  station  the  barometer  has  been  exposed  to  weather.  The  in- 
strument is  serviceable  if  not  moved  about. 

At  several  of  these  stations  lectures  would  be  appreciated. 

(Signed)        Robert  H.  Scott. 


The  fallowing  table  shows  the  results  of  the  thermemetric  com< 
parisons : — 

Corrections  to  be  applied  to  the  readings  of — 


STATIOn. 


OiyBuIb. 


Wet  Bulb. 


Mftx. 


Min. 


Spare 
Thenn. 


Biemarks. 


Armagh 

Brookebofoiiid& 

Dublm(Ci^) 

I>ablui(PhGeiiixFark) 

EdgevartbflAowii 

GlMnoTin 

Londonderry* 

Markree  CMtle 

Fivwiutowii ' 

at  Darid's     - 


Stations  op  ' 

THE  Second  Obdeb. 

-0-8 

-0*5 

-0-9 

— 

-^ 

-0-2 

-©•7 

-0*1 

+0-8 

— 

-0-8 

-0'4 

-1-1 

-0-3 

— 

t) 

-0"9 

-10 

-O'S 

-0-3 

-1-0 

-0-5 

-OS 

-0-8 

+0-8 

— 

-0-6 

-0-6 

-1-0 

0 

— . 

-0-8 

-0-2 

+0-8 

+0-8 

-0-8 

-0-7 

-0*7 

-02 

-0-1 

~- 

-0-8 

-o-i 

-0-8 

-0-8 

— 

-0-7 

-0*7 

-0-4 

-01 

— 

Grafls  min.  2^*5  of 
spirit  separated. 

Grass  min.  —1*6. 
Do.  +0*7. 
Do.        -10. 


Telegraphic  Repobting  Stations. 


Holyhead 
XalmHead  - 


MnUaghmovB 
Belmnllet 
Donagfaadee  - 
IVomatown  - 
Talenda 
Boche's  Point 
St  Ann's  Head 


-  1      -0-2 

-0-4 

-O'S 

-01 

-0*6 

-0-1 

-0-9 

+0-1 

-OS 

-0'4 

-0'6 

-0-6 

-0-4 

+0*4 

-0-6 

-0-6 

-0'6 

-0-4 

-^•5 

— 

-0*8 

-1-1 

-1-1 

-0*4 

-0*7 

-0-8 

-01 

-0-8 

-0-8 

-^ 

-0*8 

-0-6 

-0-5 

-01 

+0-2 

-0*0 

-0*8 

-0-8 

+0-2 

— 

-0-2 

0-0 

0*0 

I      +0-8 

-0-1    i 

New  observer : 


WvEKLT  Weather  Befort  Stations. 


L(»donderr7 


Armagh 
Colebrooke    - 
Markree 
Bdgewoithstoirn 


Dsblin 

Kilkenny  Castle 
Wat«rfoTd      - 
Killamey 
Poynea 
Llandorery    • 


-0-4 

-0-3 

+01 

+0*2 

-0'4 
Grass. 
Ther. 

-©•4 

-0-6 

-I'O 

? 

-••3 

-0-8 

-0-8 

-0*2 

+01 

>— 

-0*7 

-0-7 

-0-2 

-o-i 

>~ 

-0-6 

-0-8 

-0-3 

• 

+  0-6 

Grass 

Hin. 

-0-3 

-0-4 

-1-1 

-0-8 

-0-8 

_ 

— 

0-0 

-0*2 

•~ 

-0-7 

-0*8 

+0*1 

+0*2 

.i^ 

-0-2 

-0*2 

-0-1 

+0-2 

— . 

-0-7 

•M^ 

-0-6 

+0'3 

.. 

-— 

— 

-1-6 

O'O 

— 

Casella's  mercuriul 
min.c  —not  read. 
2*5  of  spirit  sepa- 
rated in  grass, 
min.  —  ther. 


£     62479. 
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Report  of  Inspection  of  the  Scottish  Stations  fob  1889. 

Babometebs. 

The  inspector's  mercurial  Standard  Barometer  No.  690  was  used  for 
this  year's  inspection  tour.  The  results  of  the  inspection  of  the  station 
harometers  are  given  in  the  following  table.  The  barometers  were 
found  to  be  in  good  order,  and  continue  to  be  observed  with  the  same 
care  and  accuracy  as  in  former  years. 


N  ot  oorreoted. 

BtatAons. 

Inspector's 
Standard, 

Bemarkt. 

ooneoted. 

Bep.  Baro. 

Check  Baro. 

* 

ina. 

ins. 

ins. 

Fort  William 

29*680 

29*680 

— 

Fort  Augustus     • 

S9'94S 

29*943 

-~ 

GlencuTon 

99-237 

29-237 

— 

Btornoway 

29*906 

29*904 

29*901 

Swanbister 

29*678 

29*688 

— 

Dunrossness 

29*660 

29-664 

29*658 

Wick 

29*186 

29*180 

29*142* 

*  Bead  16  min.  later  in  house 

Nairn 

29*600 

29*668 

29*669 

at  higher  level. 

Aberdeen  • 

29*716 

29*716 

29*712 

Braemar    < 

28-891 

28*878 

_ 

Dundee 

29*784 

29*730 

_ 

Ardrossan  • 

30*026 

30*020 

^ 

Pinmore    • 

29*986 

29-992 

_ 

Glenleo 

29*736 

29*748 

— 

Leith 

29*264 

29*260 

_ 

Marchmont 

29*118 

29*118 

— 

Ochtertyre 

29*416 

29*424 

^~ 

Thkbuometebs. 

The  thermometers  in  use  at  the  stations  were  compared  in  water 
with  Standard  Thermometer  No.  4433.  The  following  table  gives  the 
corrected  readings  of  the  standard  thermometer  and  the  errors  of  each 
instrument  as  determined  by  the  comparisons. 


stations. 


^ 
9 

m 

I 


I 

'49 


Fort 

William  • 
Fort 

Augustus 
Glcncarron 
Stornoway 
Swanbister 
Dunrossness 
Wick  - 
Lain?  - 
Nairn  - 
Aberdeen 
Braemar 
Dundee 
Ardrossan 
Pinmore 
Glpnlee 
Leith  - 
Mnrchmoiit 
Ochtertyre- 


0 

o 

57*8 

0*0 

68*8 

+0*1 

67*1 

0*0 

67*6 

+  0-6 

69*1 

+0*1 

69-2 

4  0*4 

68*6 

+0*4 

67-0 

+0*2 

66*8 

+0*7 

66*8 

+0*2 

66*8 

+0*6 

68*7 

+0*6 

61*6 

+0*2 

60*6 

+0*2 

61*6 

+0*2 

60*0 

+0*1 

61*0 

-0*3 

40*9 

0*0 

o 
+0*2 

+0-1 
-0*1 
+0-6 
+0*1 
+0*4 
+0*4 
+0*2 
+0*7 
+0*1 
+0*4 
+0*6 
+0*8 
+0*4 
+0*2 
+0*4 
-0*2 
0*0 


si 

OD 


Bemarks. 


+0*4 
+0*8 


+0*1 


o 

o 

o 

+0-2 

-0*1 

40 

Uniform 

0*0 

-0*4 

'  00 

Do. 

0*0 

-0*2 

90 

Do. 

—0*2 

-0*4 

160 

Do. 

-0*2 

-0*4 

90 

+0*2 

+0-2 

-0*9 

200 

+0-2 

-0*3 

-0*4 

70 

Uniform 

-4)2 

0-0 

60 

Do. 

0-0 

+0*9 

80 

+0*3 

0*0 

+0*1 

00 

Uniform 

00 

-01 

70 

Do. 

+1*3 

-0-3 

90 

+0*4 

-0*2 

-0*2 

120 

Uniform 

-0*1 

+0-1 

90 

+0*2 

—0-3 

0*0 

140 

Uniform 

+0*1 

-0*6 

60 

Do. 

00 

0*0 

226 

+0*6 

+0»6 

0*0 

ISO 

Uniform 

About  0<'*2  of 
min.  ther.  at 
top  of  tube. 
Put  right. 

In  reading  1°*0 
is  subtracted 
firommin. 


As  requested  by  the  Office,  the  minimum  thermometers  were  very 
specially  examined,  and  only  at  Stornoway  was  this  instrument  found 
out  of  order.  The  quantity  which  was  lodged  in  the  top  of  the  tube 
directly  under  the  clamp  was  only  0°«2.    This  was  rectified  in  presence 
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of  the  obeeirer,  who  was  at  the  same  time  instructed  how  to  put  it  right 
if  it  should  in  future  get  out  of  order. 

Neither  the  maximum  nor  minimum  thermometer  at  Dunrossness  is 
etched  on  the  stem.  As  regards  the  minimum  thermometer,  the  fiducial 
points  32^,  62°,  and  92°  are  only  very  slightly  above  the  corresponding 
points  of  the  attached  scale,  certainly  not  more  than  two-tenths.  The 
large  error  of  this  thermometer,  about  a  degree,  is  therefore  due  to  a 
faulty  construction,  or  to  some  change  in  the  mass  of  the  fluid,  or 
internal  capacity  of  the  tube  since  its  graduation.  Both  this  station  and 
Nairn  should  be  supplied  with  new  minimum  thermometers.  At  Nairn 
the  practice  has  been  to  subtract  a  degree  from  each  reading  of  the 
minimum  thermometer,  whereas  at  Dunrossness,  where  the  error  is 
equally  great,  the  readings  are  telegraphed  as  made. 

Htorometbbs. 

Again  on  this  inspection,  the  dry  and  wet  bulbs  were  read  instantly 
on  opening  the  thermometer  screens,  and  in  all  cases  the  arrangements 
for  correct  hygrometric  observations  were  satisfactory. 

Notes  ok  tub  Stations. 

Fort  William^  August  H,  1889. — ^The  instruments  were  all  in  good 
order  and  observed  correctly  aud  with  care. 

This  is  the  low-level  station  at  which  observations  have  been  made 
five  times  daily  by  Mr.  Livingstone  since  the  opening  of  the  Ben  Nevis 
Observatory  in  1883. 

The  building  of  the  low-level  observatory  was  in  progress,  and  it  was 
expected  that  it  would  be  finished  about  the  end  of  October.  A  delay 
of  from  three  to  four  weeks  has  been  occasioned  by  the  drought  of  last 
summer,  owing  to  which  the  stones  brought  from  Elgin  could  not  be 
conveyed  through  the  Caledonian  Canal,  but  had  to  be  taken  round 
Cape  Wrath  to  Fort  William. 

Fort  Augustus^  August  7. — ^The  instruments  were  in  excellent  order 
and  observed  with  great  care  and  intelligence.  The  one  or  two 
omissions  of  observations,  which  recently  occurred  were  occasioned  by 
the  new  ofiidal  duties  of  Father  Martin.  In  future  all  the  observations 
wiU  be  taken  by  the  new  observer,  Father  Cody.  A  new  sunshine 
recorder  has  been  erected  in  an  excellent  position. 

Glenearron^  August  9. — ^Everything,  including  the  Richard  ther- 
mograph and  barograph,  were  in  excellent  order,  and  well  read  and 
attended  to.  A  new  sunshine  recorder  has  been  erected,  constructed 
for  the  latitude,  and  with  the  usual  three  stages.  The  house  of  Qlen- 
carron  shelters  the  instrument  from  the  sun  before  setting  behind  the 
hills  about  midwinter ;  and  during  the  summer  months  the  sun  sets 
behind  the  hills  about  6  p.m. ;  but  the  exact  times  will  be  observed  in 
the  course  of  the  year. 

Stomowayy  August  12. — As  the  clamp  of  the  minimum  thermometer 
is  just  over  the  top  of  the  tube,  any  evaporated  spirit  lodged  here  can- 
not be  seen.  A  gas  fiame  was  applied  to  it  and  the  result  showed  that 
two-tenths  had  been  evaporated.  All  the  other  instruments  were  in 
good  order,  and  very  well  observed. 

A  misunderstanding  on  the  part  of  Mr.  Forbes  had  seriously  limited 
the  number  of  cases  of  variations  of  pressure  inserted  in  his  daily  tele- 
graphic reports.  He  now  quite  understands  what  is  wanted  and  how  to 
handle  the  aneroidogram,  so  that  his  daily  report  will  show  the  more 
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marked  changes  of  pressure,  and  the  non-instrumental  phenomena  of 
storms,  for  which  the  help  of  his  assistants  and  others  will  be  enlisted. 

Swanbister,  August  14. — The  instruments  were  all  in  the  best  order, 
and  very  accurately  observed. 

DunrossnesSj  August  17-19. — Everything  was  in  excellent  order,  and 
the  observations  are  made  with  great  care  and  accuracy.  Neither  the 
maximum  nor  the  minimum  thermometer  has  its  stem  engraved.  As 
regards  the  minimum,  which  reads  nearly  a  degree  too  low*  the  three 
fiducial  scratches  on  the  stem  are  each  about  0^*2  above  these* readings  ; 
the  instrument  has  therefore  been  in  error  from  the  beginning. 

fVick^  August  20. — ^The  instruments  were  in  very  good  order,  and 
the  observations  taken  by  both  observers  with  accuracy  and  despatch. 
The  niin-gauge  had  been  recently  repaired  and  is  now  in  good  order. 

Lairg ^  August  21. — ^The  instruments  were  removed  in  May  from 
their  old  positions  to  the  house  and  garden  of  the  new  observer, 
Mr.  Young,  of  the  public  schools.  The  new  position?  are  very  good. 
A  new  rain-gauge  and  supports  for  the  thermometer  screen  are  required, 
which  will  shoitly  be  supplied,  otherwise  the  instruments  were  in  good 
order  and  are  well  observed.     The  height  of  the  new  station  is  336  feet. 

Naim^  August  22. — The  instruments  were  in  excellent  order,  and 
the  obcjervations  well  taken  by  all  the  observers. 

Aberdeen^  August  24. — ^All  the  instruments  were  in  very  good  order 
and  are  well  observed. 

BraemaVy  August  27. — The  instruments  are  well  kept  and  observed. 
Since,  however,  they  have  been  in  use  for  the  long  period  of  33  years, 
it  is  desirable  that  some  changes  and  repairs  be  made,  which  are  now 
being  attended  to. 

Dundee^  August  28. — The  instruments  continue  to  be  thoroughly 
well  kept,  and  the  observations  carefully  and  correctly  made. 

Ardrossan^  September  30. — The  Stevenson  screen  required  pretty 
extensive  repairs  and  repainting,  which  were  ordered  to  be  done.  The 
rain-gauge  has  been  repaired,  but  is  not  quite  firmly  fixed,  this  was  to 
be  done  on  the  following  day.  Otherwise  the  instruments  were  in  good 
order,  and  very  intelligently  observed.  On  the  two  days  when  the  wet 
bulb  was  found  to  be  dry,  the  cup  of  the  hygrometer  had  been  upset. 
The  observer  was  told  what  to  do  should  this  recur.  As  Mr.  Mayes  is 
now  settled  in  Ardrossan,  satisfactory  arrangements  will  shortly  be 
made  for  making  the  10  p.m.  observation.  The  new  assistant  read  the 
instruments  correctly,  and  made  up  the  telegram  also  correctly. 

Pinmorey  October  1. — The  instruments  were  all  in  excellent  order, 
and  are  very  carefully  observed.  As  explained  in  previous  reports,  this 
station  is  situated  in  a  rather  deep  valley,  only  from  150  to  300  yards 
in  breadth,  and  virtually  shut  in  on  all  sides.  The  instruments  are  in 
an  open  position  in  the  garden,  but  all  round  there  is  much  fine  old 
wood.  Thus  the  prevalent  calms  are  a  striking  feature  of  this  limited 
district,  as  also  are  the  rapid  fall  of  temperature  in  the  early  evening 
and  the  rather  frequent  frosts. 

Glenlecy  October  2. — The  instruments  were  in  particularly  good 
order,  and  are  observed  with  much  care  and  intelligence. 

ZeiVA,  October  10. — The  supports  of  the  thermometer  screen  and  the 
enclosure  for  the  instruments  require  to  be  repaired  and  repainted,  and 
orders  were  given  to  have  this  done.  Otherwise  the  instruments  were 
in  very  good  order,  and  the  observations  are  made  with  much  care  and 
intelligence. 


Appendix  VIL  77 

Mdrchmonty  October  11-12. — All  the  instrnments  were  in  particu- 
larlj  good  order,  and  the  observations  are  made  with  intelligence  and 
accuracy.  The  following  additional  instruments  are  at  this  station  : — 
Maximum  and  minimum  black  bulbs ;  a  minimum  thermometer  sus* 
pended  outside  the  thermometer  screen ;  three  underground  thermo- 
meters; a  second  rain-gauge,  12  inches  square,  with  its  rim  15  inches 
high ;  a  glycerine  sunshine  recorder,  designed  by  Mr.  Loney,  and  an 
aneroidograph. 

OchiertyrCj  October  17. — All  the  instruments  were  in  singularly  good 
oi-der,  and  observed  with  great  care  and  intelligence.  The  following 
additional  instruments  are  at  this  station : — A  complete  set  of  duplicates 
of  thermometers  and  rain-gauge ;  three  underground  thermometers  at 
depths  of  3,  12,  and  22  inches;  maximum  and  minimum  exposed 
thermometers. 

(Signed)        Alexander  Buch  ax. 


Repoet  of  Inspection  of  the  English  Stations,  1889. 

Tblegbaphic  Eeporting  Stations. 

Dungenessy  inspected  June  7. — There  appears  to  be  some  improve- 
ment in  the  observations  taken  at  this  station,  but  the  wet-bulb 
thermometer  was  dirty  and  the  bulb  itself  much  crusted  with  lime. 
I  found,  by  testing,  that  the  water  used  on  the  day  of  my  visit  was 
hard.  .  There  is  a  rather  large  difference  between  the  corrected  readings 
of  the  reporting  and  check  barometers,  but  the  first- named  instrument 
is  correct.  I  question  whether  the  lowness  of  the  barometric  readings, 
as  frequently  reported  from  this  station,  is  due  to  carelessness  on  the 
part  of  the  observers.  As  regards  the  low  temperatures  sometimes 
reported  from  Dungeness,  I  adhere  to  my  opinion  that  the?o.  are 
correct,  and  are  principally  due  to  the  character  of  the  soil.  The 
Dungeness  temperatures  give  a  very  inadequate  idea  of  the  climatology 
of  the  neighbouring  coast.  The  exposure  of  the  station  is,  however, 
excellent. 

Jersey  (St.  Aubin^s)^  June  9. — The  reports  from  this  station  con- 
tinue to  be  very  good.  The  situation  of  the  sunshine  recorder  was  at 
the  time  of  my  visit  not  very  satisfactory.  The  instrument  was 
sheltered  in  early  morning  and  late  evening  in  summer;  and  the 
extreme  steepness  of  the  slope  on  the  summit  of  which  it  was  situated, 
rendered  it  necessary  for  the  observer  to  employ  a  substitute  to  attend 
to  the  instrument.  I  subsequently  received  a  letter  from  Mr.  Fisher, 
suggesting  a  new  site,  half-way  between  St.  Aubin's  and  St.  Brelade's, 
at  the  summit  of  the  hill  leading  down  into  the  latter  village,  where 
the  exposure  would  be  perfect,  in  the  garden  of  a  lady  who  promised 
to  take  charge  of  the  instrument.  After  some  correspondence,  a 
personal  friend  in  whoso  skill  in  such  matters  I  have  full  confidence, 
the  Rev.  H.  W.  P.  Yorke,  of  St.  Helier*s,  removed  the  instrument  to 
the  new  situation  on  November  20th. 

I  notice  that,  as  anticipated,  the  summer  maxima  are  higher  than 
those  reported  when  the  thermometers  were  at  Noiionout. 

Hurst  PoirUf  June  12. — The  instruments  at  this  station  were  in 
good  order.  The  thermometer  screen  much  needed  repairs  and  re- 
painting, which  has  since  been  done.  The  observer  still  continues 
every  new  and  then  to  make  inaccurate  reports. 

Scilly  (St.  Mary's)^  June  15  and  16.— The  observer,  Mr.  Thomas, 
was  somewhat  ill  and  unequal  to  taking  accurate  obseri^fitions  at  the 


78  Eqaort  of  the  Meteorological  CovmcU. 

date  of  my  visit.  I  gave  careful  instructions  to  the  observer's  son 
(who  frequently  attends  to  the  observations),  as  to  reports  of  changes 
of  pressure  indicated  by  the  self-recording  aneroid,  a  matter  of  some 
importance  at  this  station.  Mr.  A.  Hicks  continues  to  be  at  any  time 
ready  to  assist  in  or  to  conduct  the  observations. 

A  new  block  was  needed  for  the  rain-gauge  and  was  ordered. 

The  anemometer  was  in  as  good  working  order  as  usual,  giving 
occasionally  blurred  anemographs,  owing  to  the  saltness  of  the  water 
particles  in  the  atmosphere.  One  of  the  clock  wheels  required  much 
rubbing  with  emery,  and  needs  more  frequent  lubricating.  This  I 
attended  to. 

Pratrle  Pointy  June  18. — The  observations  at  this  station,  for  which 
Mr.  Mehegan  seems  to  be  almost  entirely  responsible,  are  very  accurate, 
and  are  carefully  reported.  The  minimum.  No.  307,  again  contained 
exactly  0^*9  of  detached  spirit,  a  defect  which  had  only  recently 
recurred  and  for  which  the  observer  had  applied  a  correction.  By 
refrigerating  the  bulb  and  applying  strong  heat  to  the  other  end  of  the- 
tube,  I  rectified  the  defect  for  the  time. 

Spurn  Head^  July  12. — The  instruments  at  this  excellent  station 
are  in  good  order,  and  the  new  lightkeeper  appears  to  attend  to  them 
carefully,  and  to  read  them  with  accuracy.  The  station  would  be 
as  faultless  a  one  as  could  be  found  on  our  coasts,  were  it  not  for  the 
drifting  of  the  dry  sand  around  the  outdoor  instruments. 

Barrow'in'FurnesSf  July  19. — Mr.  Whit  worth  was  absent  from 
home  on  the  day  of  my  visit.  The  thermometers  were  in  good  order, 
but  the  wet-bulb  was  not  clean.  I  only  succeeded  in  expelling  an 
exceedingly  small  bubble  of  air  from  the  barometer  tube.  This  tube 
has  been  since  refilled  and  has  been  employed  again  since  August  1st. 
A  new  rain-gauge  had  been  substituted  for  the  old  one  previously  to 
my  visit.  The  instrument  is  a  good  one  and  has  a  fair  exposure.  As 
regards  the  winds  felt  at  this  station,  I  may  be  permitted  to  refer  back 
to  previous  inspection  reports. 

North  SMeldSf  July  24. — The  barometers  were  in  good  order.  They 
will  probably  have  to  be  removed  from  their  present  site  in  the  course 
of  the  coming  winter,  as  new  post  office  buildings  are  being  erected.  I 
have  given  full  instructions  as  to  their  removal. 

Dockwray  Square  is  now  open  to  the  public,  and  is  much  employed 
for  tennis.  Children  frequently  meddle  with  the  rain-gauge  and  have 
already  injured  it.  The  observer,  Mr.  J.  Irvine,  recommends  that  the 
outdoor  instruments  should  be  shifted  towards  the  south-west  comer  of 
the  Square,  where  they  will  be  at  a  much  safer  distance  from  the 
entrance  gate.  I  would  suggest  that  the  gauge  should  be  surrounded 
by  an  iron  fence,  similar  to  that  employed  at  York  and  some  other 
places.  Except  this  Square  there  appears  to  be  no  place  in  the 
immediate  neighbourhood  available  for  the  outdoor  observations. 

Vorkf  July  26. — The  barometer  No.  156,  employed  as  the  reporting 
instrument  at  this  station  wa.s  last  year  supposed  to  be  out  of  order,  and 
No.  188  was  sent  down  for  employment  either  instead  of,  or  to  check, 
the  readings  of  the  former  instrument.  The  observer  reported  No.  138 
to  be  also  out  of  order.  I  found  both  156  and  138  to  be  in  perfect 
order.  I  recommend  that  the  old  barometer  should  be  retained  as  a 
reporting  barometer,  and  No.  138  as  a  check  for  the  present;  but 
it  will  perhaps  be  better  that  No.  138  should  eventually  be  used  as  the 
reporting  instrument. 

Yarmouth,  September  18. — The  observations  taken  at  this  station 
continue  to  be  in  all  respects  satisfactory,  and  I  found  all  the  instruments 
in  good  order. 
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Cambridge^  September  18. — ^The  instraments  were  all  in  good  order. 
The  low  wind  velocities  characteristic  of  this  station  are,  in  all  proba- 
bility, as  I  have  previonsly  mentioned,  the  result,  to  a  great  extent,  of 
the  wooded  character  of  the  conntrj  round  Cambridge. 

Orfordy  September  19. — ^The  reports  from  this  station  are  very  good, 
and  I  found  all  the  instruments  in  a  satisfactorj  condition.  There  is  a 
slight  deposit  on  the  wet-bulb. 

Loughborough,  September  27. — ^The  observer  had  to  leave  his  house 
on  business  almost  immediately  after  my  arrival,  and  I  therefore  could 
not  on  this  occasion  compare  his  readings  of  the  instruments  with  my 
own.  The  standard  barometer  having  been  conveyed  in  a  warm  railway 
carriage  and  omnibus,  had  a  much  higher  temperature  when  suspended 
than  the  reporting  barometer  at  the  station.  I  had  also  to  suspend  the 
former  out  of  doors,  not  finding  a  place  which  I  liked  to  avail  myself  of 
within  the  house,  and  the  sun  shone  occasionally  on  part  of  the  instru- 
ment. At  the  time  of  comparison  the  attached  thermometer  oi  the 
standard  read  3^*9  higher  than  that  of  the  reporting  barometer.  Cor- 
recting to  equivalent  temperatures  the  standard  read  0*021  in.  above 
the  observers  instrument,  but  as  I  do  not  consider  the  comparison 
satisfactory  I  have  entered  no  figure  in  the  table.  All  the  other  instru- 
ments were  in  good  order,  and  no  observer  could  be  more  punctual  and 
painstaking  than  Mr.  Berridge.  The  thermometer  corrections  are  not 
in  accordance  with  my  expectations. 

The  following,  which  are  not  Telegraph  Reporting  Stations,  were 
inspected  by  me  this  year. 

Eastbourne,  June  8. — The  observations  at  this  station  are  good,  and 
I  found  all  the  instruments  to  be  in  excellent  order,  l^ho  sunshine 
recorder  has  been  raised  1  foot  and  erected  on  the  middle  of  the  turret 
(instead  of  on  one  side)  upon  a  substantial  pedestal.  The  observer 
undertook  to  send  the  readings  of  the  solar  radiation  thermometer  on 
overcast  days,  which  had  not  hitherto  been  done.  The  station,  which 
is  in  the  hands  of  the  Town  Council,  seems  likely  to  be  permanently 
maintained. 

Plymouth,  June  13. — ^Dr.  Merrifield  was  absent  at  the  time  of  my 
visit.  The  instruments  were  in  good  order.  The  rain-gauge  occupies 
a  much  better  site  than  that  which  it  had  at  the  Navigation  School. 
The  sunshine  recorder  had  a  very  fair,  but  not  absolutely  perfect, 
exposure.  It  required  a  trifling  adjustment.  The  old  screen  is  in  use, 
and  is  a  wall  screen.  The  observations  appear  to  bo  carefully  con- 
ducted. 

Prestunch^  July  13. — Dr.  Clunn,  who  superintends  the  observations 
for  this  station,  was  much  engaged  at  the  time  of  my  visit,  and  the 
observer  who  usually  takes  the  reisdings  was  absent.  The  returns  from 
this  station  unfortunately  continue  to  be  greatly  in  arrear.  The  baro- 
meter is  correct.  The  outdoor  instruments  are  excellently  situated. 
The  thermometers  were  compared  in  1878  in  melting  ice,  and  the  cor- 
rections then  obtained  were  assumed  to  vary  as  the  old  Kew  corrections 
throughout  the  scale,  but  at  55°  the  1878  corrections  are  (if  my  com 
pariflons  thia  year  were  correct)  inapplicable. 

Ide  of  Man  (Cronkboume),  July  21. — Mr.  Moore  was  absent  at  the 
time  of  my  visit.  His  deputy  takes  the  observations  with  great 
accuracy.  The  instruments  were  in  excellent  order,  with  the  exception 
of  the  grass  minimum,  the  tube  of  which  contained  2^*7  of  detached 
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spirit,  whicli  ]  restored.  Mr.  Murphy  had  applied  an  additive  cor- 
rection of  2f^  since  noticing  the  defect.  The  returns  from  this  station 
are  ^ood. 

Isle  of  Man  {Douglas,  Prospect  HiH)j  July  22. — Since  my  inspection 
of  this  station  in  1887  all  the  outdoor  instruments  have  been  moved  to 
a  new  site  about  70  yards  from  their  former  position ,  but  on  the  same 
level.  The  ground  now  occupied  by  them  affords  an  improved,  though 
not  absolutely  perfect,  exposure.  The  barometer  is  not  a  reliable 
instrument.  It  had  at  the  time  of  my  visit  a  considerable  enx>r,  but  I 
re-adjusted  the  tube  on  the  scale  so  that  it  read  correctly  when  I  left  the 
station.  The  thermometers  were  in  good  order ;  and  the  returns 
appear  to  be  carefully  attended  to. 

Newton  Reigny^  July  22. — This  is  a  most  excellent  station.  All  the 
instruments  were  in  admirable  order,  and  the  returns  are  very  complete 
and  accurate.  The  sunshine  recorder  has  an  almost  perfect  exposure. 
Mr.  Benn  and  his  assistant  are  most  careful  in  the  attention  bestowed  on 
the  observatory. 

Seaham,  July  25th. — The  instruments  at  this  station  were  found  to 
be  in  good  order,  except  that  there  was  a  considerable  deposit  on  the 
wet  bulb,  the  muslin  of  which  requires  to  be  very  frequently  changed, 
The  corrections  of  the  dry  and  wet-bulb  thermometers,  as  determined 
by  me  this  year,  differ  from  those  obtained  in  previous  years,  but  the  old 
corrections  may  advantageously  be  retained  for  the  present.  A  new 
door  was  required  for  the  screen,  which  also  needed  to  be  re-painted. 
Mr.  Aird  bad  the  repairs  attended  to  directly  after  my  visit.  The 
returns  from  this  station  are  satisfactory. 

Durham,  July  25. — I  found  all  the  instruments  at  the  observatory  in 
very  good  order,  except  the  grass  minimum,  which  contained  1°'3  of 
detached  spirit.  A  correction  of  this  value  has  been  in  use.  The 
returns  from  Durham  are  good  and  complete. 

Fbrk^  July  25  and  26. — The  thermometers  were  in  good  order.  The 
returns  fiom  the  station  are  fairly  good.  I  do  not,  however,  consider 
the  observer  to  be  entirely  trustworthy  as  regards  punctuality  and 
accuracy. 

The  sunshine  recorder  is  still  kc  pt  at  the  Friends  School,  Bootham. 
There  is  some  little  diflBculty  in  getting  it  well  and  punctually  attended 
to  during  the  vacations,  but  the  records  are  on  the  whole  satisfactory. 
Mr.  B.  Thompson  expressed  his  willingness  to  take  the  instrument  into 
his  own  charge  at  his  new  residence  (Dringcote),  should  the  change  be 
considered  desirable.  The  question  may,  I  think,  be  deferred  till  next 
inspection. 

Oswald  Kirk. — The  sunshine  recorder  at  this  place  is  the  property  of 
Mr.  B.  Thompson.  It  is  well  attended  to,  but  the  exposure  is  not  quite 
perfect. 

Epsom,  September  17. — It  being  still  vacation  at  the  Boyal  Medical 
College,  the  observer  was  absent.  His  substitute  appeared  to  require  a 
little  instruction  in  reading  the  barometer.  The  instruments  were  in 
good  order.  Errors  of  reading  and  reduction  are  still  noticeable  in  the 
returns  from  this  not  unimportant  station.  The  barometer,  when  the 
correction  for  index  error  has  been  employed,  reads  -009  too  low. 

Rugby,  December  9. — The  returns  from  this  station  arc  still  of  little 
value,  as  the  a.m.  readinga  of  the  barometer  are  not  punctually  taken, 
and  the  outdoor  observations  are  left  to  Mr.  Kirk,  the  gardener,  whose 
observations  of  wind  and  cloud  appear  to  me  of  no  value.  He  reads  the 
thermometers  well ;  and  all  the  instruments  (except  the  rain-gauge, 
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which  is  nearly  worn  ont)  are  in  excellent  order.  The  barometer  is  in- 
oonTeniently  sitnated.  1  have  advised  that  the  rain-gange  be  shifted  to 
the  south-east  of  its  present  position  (where  it  is  slightly  sheltered),  and 
he  repaired.  1  haye  but  little  hope  that  the  returns  from  this  station' 
caUy  at  least  for  some  years  to  come,  be  usefully  employed,  as  the  school 
arrangements  interfere  with  the  punctual  performance  of  the  meteoro- 
logical work. 

StUtan  Coldfieldj  December  31. — ^The  returns  from  this  station  have 
been  until  lately  considerably  in  arrear,  but  there  is,  I  think,  every 
prospect  of  their  now  beiug  punctually  attended  to.  There  has  been 
some  falling  off  in  punctuality  since  Mr.  Fletcher  left  the  station. 
However,  Mr.  Marston,  the  new  observer,  promised  me  to  pay  full 
attention  to  the  work.  His  assistant,  Mr.  J.  H.  Smythe,  read  the 
InstmmeDts  with  great  accuracy.  The  Jordan's  sunshine  recorder  i^ 
on  the  south  comer  of  the  roof  of  the  municipal  buildings ;  it  has  an 
admirable  exposure,  but  the  time-lines  do  not  seem  correctly  printed. 
Barometer  is  a  Fortin  by  Bailey  of  Birmingham.  It  is  certified  as 
having  a  very  small  error,  but  at  29*80  it  read  *(X)5  lower  than  my 
standard.  The  outdoor  instruments  were  situated  in  Mr.  Fletcher's 
garden,  where  the  position  is  very  good.  Mr.  Marston  informed  me 
that  they  would  shortly  have  to  be  moved  into  his  own  garden,  where 
the  position  is  by  no  means  so  well  exposed.  The  removal  actually  took 
place,  as  I  am  informed,  on  January  6th.  The  observer  promised  to 
have  the  screen,  which  has  hitherto  been  of  a  green  colour,  painted 
white  on  the  date  of  its  removal. 

The  following  table  gives  the  results  of-  the  comparisons  made  by  me 
in  1889,  and  contains  its  own  explanation.  The  barometer  employed 
by  me  as  a  standard  up  to  July  24th  was  the  contracted  Adie  No*  216. 
The  tube  up  to  the  time  of  its  unfortunate  breakage  at  Newcastle 
remained  free  from  air.  After  that  date  I  employed  as  a  standard  the 
uiicontracted  Adie  No.  590,  which  has  also  kept  in  excellent  order. 
The  results  of  the  thermometric  comparisons  may  be,  I  think,  regarded 
as  fairly  satisfactory.  The  rain-gauges  were  all  found  in  good  order 
except  in  those  cases  mentioned  in  this  report.  The  same  remark  may 
be  made  of  the  sunshine  recorders.  But  to  these  latter  instruments  I 
intend  to  devote  a  separate  and  minute  investigation  in  the  course  of 
the  present  year.  At  one  station  only  of  those  this  year  inspected  was 
the  barometer  tube  found  to  contain  air.  In  three  only  was  the  thread 
of  spirit  in  the  minimum  thermometer  found  to  be  broken,  and  in  none 
of  these  had  the  defect  escaped  the  observer's  attention.  Care  as 
regards  the  cleanliness  of  the  wet-bulb  and  accuracy  in  reading  thermo- 
meters to  the  tenth  of  a  degree,  show  an  unmistakable  improvement. 
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FiSHBRT  Barohbtbb  Statioks. 

At  the  desire  of  the  Secretary,  I  visited  a  few  Fishery  Barometer 
Stations  this  year. 

On  June  10th  I  visited  the  harbour-master  at  Gorey^  Jersey,  in  hopes 
that  the  thick  and  rough  weather  prevailing  might  enable  me  to  get 
together  an  audience  of  fishermen.  In  this  I  was  unsuccesafal,  perhaps 
on  account  of  the  heavy  rain.  The  number  of  fishing  boats  now  kept 
at  this  station  is  very  small,  and  is  rapidly  decreasing.  The  fishery 
barometer  reads  low,  but  contains  no  air. 

I  convened  a  meeting  of  fishermen  on  the  morning  of  Saturday, 
July  20th,  at  Port  St,  Mary^  Isle  of  Man.  The  weather  was  all  that 
could  be  desired,  being  thick  and  wet  with  an  E.S.E.  wind.  I  lectured 
for  about  80  minutes  to  about  30  men,  many  of  whom,  especially  the 
younger,  appeared  very  attentive.  Mr.  Luattrough,  the  harbour-master, 
gave  me  every  assistance.  The  fishery  barometer  at  this  station  read 
29  •  720  at  60° '  2,  while  my  standard  read  29  •  7 10  at  60°  •  6.  ITie  fishery 
barometer  is  well  placed,  and  the  tube  is  free  from  air. 

On  the  same  day  in  the  afternoon  I  gave  a  lecture  to  about  dO  men  in 
the  Sailors'  Best  at  Peel.  The  men  were  most  attentive ;  some  of  the  older 
men  held  peculiar  tenets  as  to  the  action  of  the  barometer.  The  weather 
was  most  propitious,  enabling  me  to  foretell  as  probable  the  strong  N.W. 
breeze  which  burst  over  the  island  the  following  afternoon.  The  fishery 
barometer  is  well  situated  on  the  pier  close  to  the  Sailors'  Rest,  and  a 
few  yards  from  the  harbour-master's  offices.  The  instrument  (184) 
read  29*605  at  64^*9.  The  standard  suspended  by  me  within  the 
building  at  the  same  elevation  read  29*608  (corrected  for  index  error) 
at  QS^'h.    The  Kew  certificate  gives  '000  as  index  error  for  No.  184. 

llie  case  of  the  cistern  of  the  fishery  barometer  is  much*  coated  with 
rust  externally. 

I  am  of  opinion  that  a  short  manual  or  guide  to  the  use  of  the  fishery 
barometer,  containing  knowledge  brought  up  'to  date,  expressed  in 
language  suitable  to  the  attainments  of  our  fishermen,  would  form  a 
useful  treatise,  and  be  folly  appreciated  by  the  majority  of  those  for 
whom  it  would  be  intended. 

(Signed)        W.  Clement  Ley. 

Bepobt  on  Inspections  of  the  SsLF-BSCORDiNa  Observatobiss  and 

Anbmogkaph  Stations. 

The  Valencia  Observatory  was  visited  from  July  29th  to  August  2nd. 
The  instruments  were  all  inspected  and  found  in  good  order,  the  clocks 
of  the  barograph  and  thermograph  being  cleaned  and  the  light  shutters 
re-adjusted.  The  anemograph  required  painting  externally,  which  would 
be  done  after  inspection,  and  the  direction  shaft  inside  the  observatory 
was  loose  at  some  of  the  joints.  It  was  tightened  up,  and  new  pins  put 
in  to  make  it  fast.  A  slight  want  of  repair  in  the  thermograph  screen 
was  pointed  out  to  Mr.  CuUum. 

The  mercury  in  the  Beckley  gauge  was  taken  out,  cleaned,  and 
replaced,  with  the  addition  of  a  quantity  of  fresh  metal  to  supply  a 
certain  amount  which  had  been  lost. 

The  usual  comparisons  of  the  thermograph  thermometers  with  the 
observer's  standard,  K.O.  682,  were  made  with  the  following  results  :*— 

Dry,  No.  399,  correction  at  60°  -            -            -  _o*6 

Wetj  „    398,          „  -            -            -  —0-5 

Max.,„    1003,        „  ...  0-0 

Min.,  „    2497,        „  -            -            -  -0*2 
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The  Armagh  Opservaiory  was  visited  from  August  5  to  August  7, 
In  tbe  absence  of  Dr.  Drejer,  the  director,  I  was  received  bj  the 
Key.  E.  Fans,  who  was  in  chaige. 

The  anemograph  was  found  to  be  much  choked  and  corroded  with 
bad  oil,  which  has  been  employed  for  its  lubrication ;  this,  however^ 
was  removed,  and  the  bearings  cleaned.  Unfortunately,  the  new  sperm 
oil  purchased  by  the  Meteorological  Office  for  the  especial  purpose  of 
anemometer  oiling  had  not  arrived  at  the  time  of  my  visit,  and  I  was 
compelled  to  make  use  again  of  the  unsatisfactory  lubricant  in  the 
absence  of  better. 

The  Beckley  rain-gauge  was  cleaned,  the  mercury  filtered,  and  the 
lifler  re-adjusted,  all  being  in  satisfactory  condition. 

Falmouth  Observatory^  visited  August  10^  to  15.  On  examination 
I  found  the  anemograph,  barograph,  rain-gauge,  and  thermograph  all 
in  first-rate  order,  and  merely  requiring  the  usual  cleaning  and  oiling, 
which  operations  were  duly  performed. 

The  thermometers  were  compared  with  my  standard,  and  the 
corrections  found  to  be  as  follows  :^ 


o 


Dry,  No.  883,  correction  at  63**  -            -            -  0-5 

Wet,   „    388,            „  -             .            .  -.0-4 

Max.,  „    104,             „  ...  —0*5 

Min.,  „    308,            „  -            -            -  O'O 

The  thermometer  attached  to  the  standard  barometer  still  requires  a 
correction  of  —  O***?  ;  this,  however,  is  never  applied  to  its  readings,  the 
observers  not  having  received  official  instruction  to  do  so. 

The  anemograph  at  the  Holyhead  pier-head  was  inspected  whilst  a 
gale  was  blowing  on  July  24,  and  therefore  was  not  dismounted. 

It  was  found  to  be  in  very  good  order  both  inside  and  outside,  all  the 
bearings  appearing  to  be  well  oiled  and  quite  free.  The  pins  of  the 
connecting  shafts  were,  however,  nearly  shaken  out  and  had  to  be 
driven  home  tight.  I  called  the  attention  of  Mr.  Hugh  Williams  to 
them  in  order  that  they  may  be  watched,  in  case  tliey  should  loosen 
again. 

The  Phcenix  Park  anemograph,  visited  July  25,  was  found  working 
well  and  in  excellent  order.  The  vane  bearing,  however,  has  been  run- 
ning in  glycerine  instead  of  oil,  and  this,  by  absorbing  water  freely,  causes 
a  constant  dripping  of  greasy  matter  on  the  curves,  which  produces  a 
disfigurement. 

I  suggested  the  suspension  in  future  of  a  small  zinc  cup  beneath  the 
bearing  in  a  position  to  catch  the  drops. 

(Signed)        6.  M.  Whipple. 

(M.O.  1951.)  Kew  Observatory, 

Dear  Sib  ;  October  1889 

I  HAYS  the  honour  to  hand  you  herewith  my  report  and  inspec- 
tion notes  regarding  the  self-registering  instruments  at  the  following 
observatories,  Stonyharst,  Glasgow,  and  Aberdeen,  and  also  the  anemo- 
graph station  at  Fleetwood. 

(Signed)        T.  W.  Bakbb. 
To  R.  H.  Scott,  Esq.,  F.R.S. 

Stony hursif  visited  September  17-18. — Here  all  the  instruments  were 
working  satisfactorily. 
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The  thermograph  ahd  barograph  had  tlieir  clocks,  lenses,  and  fittings 
cleaned,  after  which  the  various  ^ermometers  were  compared  at  55°  by 
means  of  Kew  Standard  No.  682,  and  the  following  corrections 
determined : — 

D17,  Standard  619.    -  -  -  -  .  — O'l 

Wet,        „        882      -  -  -  .  -  -.0-3 

Maximum,  M.0. 439  -  -  -  .  —  03 

Minimum,  M.0. 501   •  -  •  -  -  -f-O'l 

The  anemometer  was  entirely  dismounted,  and  although  found  in 
excellent  condition  the  different  parts  were  cleaned,  and  fresh  oil  applied 
to  all  the  bearings.  Afterwards  the  orientation  was  tested  and  found 
correct. 

Mr.  Carlisle  informed  me  that  the  barometer  now  in  use  for  the 
control  observations  is  not  very  satisfactory,  the  residual  corrections 
varying  considerably  according  as  to  whether  the  mercury  is  rising  or 
falling. 

The  sunshine  recorder  is  fixed  to  a  stone  balustrade  about  4  feet 
above  the  roof  of  the  magnetic  chamber,  and  is  properly  adjusted  both 
as  regards  time  and  level.  A  shadow,  hove  ever,  is  cast  upon  it  for  a 
few  minutes  at  2  p.m.  during  a  part  of  December  by  the  iinial  ornament 
fixed  on  top  of  a  summer  house  about  30  yards  distant  south-west, 
otherwise  the  exposure  is  good  all  the  year  round. 

Glasgow,  visited  September  20-21. — ^According  to  the  usual  practice 
the  therm<^raph  and  barograph  clocks  were  cleaned  as  well  as  the 
other  instrumental  parts.  Cardboard  shields  were  fitted  to  the  thermo- 
graph lenses  in  order  to  keep  reflected  light  from  discolouring  the 
photographic  sheets. 

The  zero  lines  were  changed  to  the  winter  position,  and  the  various 
thermometers  compared  and  found  to  require  the  following  corrections 
at  50°:— 


o 


Dry,  Standard  550  -  -  -  -  .  —0  1 

Wet,         ,,       472  -  -  -  .  -  -0-4 

Maximum,  58,846  -  -  -  -  -  +0-1 

Minimum,  63,942  -  -  -  -  -  -0  1 

The  grass  minimum  (59003)  read  low  by  0°'6,  but  this  was  owing 
to  a  small  quantity  of  spirit  which  had  become  detached  from  the  main 
column  and  lodged  in  the  upper  portion  of  the  tube.  After  putting  the 
instrument  in  order  the  correction  was  found  to  be  +0°*  1. 

The  barograph  thermometer  requires  a  correction  of  —  0°'8,  and  the 
attached  thermometer  to  the  standard  barometer  —  0°'5. 

As  regards  the  anemometer,  the  instrument  was  completely  dis- 
mounted and  cleaned,  and  fresh  oil  applied  to  all  its  bearings.  The 
dock  was  also  examined  and  a  new  line  attached. 

The  orientation  was  then  tested  and  the  sheet  containing  the  result 
accompanies  this  report. 

New  lines  were  attached  to  the  rain-gauge  clock  and  the  usual 
deaoing  performed. 

The  sunshine  recoi'der  is  very  well  placed  on  the  roof  of  the  observa* 
toiy,  and  has  a  good  exposure  all  the  year  round.  It  is  also  properly 
adjusted  for  the  time  and  level,  but  the  surface  of  the  glass  sphere  is 
somewhat  corroded,  though  it  does  not  appear  sufficient  to  diffuse  the 
light  to  such  an  extent  as  to  blurr  the  solar  imnge  on  the  card. 
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AberdeeUy  September  24-27.^The  various  instruments  at  this 
obseryatory  were  tn  very  good  order. 

My  special  attention  having  been  called  to  the  stray  light  whicli  at 
times  was  very  marked  on  the  thermograph  sheets,  I  dismounted  both 
the  dry  and  wet  thermograph  tubes  and  applied  several  coatings  of  lamp 
black  mixed  with  varnish  to  each  tube,  after  which  cardboard  shields 
were  fitted  to  both  lenses,  and  subsequent  curves  seem  to  show  that 
the  light  has  been  now  effectually  excluded. 

Both  the  barograph  and  thermograph  clocks  as  well  as  the  lenses,  &c. 
were  cleaned. 

The  barograph  mahogany  case  did  not  fit  very  well,  having  become 
slightly  warped ;  this  I  had  put  right. 

According  to  instructions  the  thermometers  were  tested  in  pounded 
ice,  and  the  following  corrections  were  determined  at  82^ : — 


o 


Dry,  Standard  397     -            -            -            -            -  ~0-] 

Wet,        „        395      -            -            -            -            -  —0-6 

Maximum,  1,002         -             -            •            -            -  0*0 

Minimum,  5,056         -            -            -            -            -  0*0 
Attached  thermometer  (to  Standard  barometer)  No. 

K.O.  71,061 -0-3 

Barograph  thermometer  (no  number)  -            -            -  —2*0 

The  external  portions  of  the  anemometer  were  dismounted,  and  all 
parts  cleaned  and  fresh  oil  applied,  but  the  clock  and  recording  apparatus 
only  required  oiling.  Afterwards  the  orientation  was  examined  and 
found  satisfisu^tory. 
. ''  Squeesses "  were  taken  of  both  the  self-registering  and  spare  rain- 
gauges. 

The  Beckley  gauge  was  in  excellent  order,  as  well  as  the  clock. 

Fleetwoody  October  1-2. — On  dismounting  the  anemograph  at  this 
station  it  was  found  that  the  oil  in  the  direction  bearing  had  become 
very  thick  and  hard,  but  in  the  velocity  bearing  it  was  in  a  much 
better  condition.  The  instrument  was  thoroughly  overhauled,  and  all 
parts  cleaned  and  fresh  oil  applied.    After  remounting  it  was  oriented. 

The  clock  was  taken  to  pieces  and  cleaned  and  new  lines  attached. 

(Signed)        T.  W.  Bakes. 


APPENDIX  VIII. 

Method  of  Dealinq  with  Tblegraphio  Y^eatheb 

Intelligence. 

The  operations  connected  with  the  preparation  and  issue  of  the 
Forecasts  and  Storm  Warnings  have  not  undergone  any  material  change. 
The  Daily  Weather  Report  also  has  not  been  altered  during  the  year. 

The  Office  receives,  when  the  telegraphic  communications  are  perfect, 
fifty-eight*  reports  every  morning,  seventeen  every  afternoon  (except 

*  The  Reports  from  Barrow-in-Farness  have  ceased. 
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on  Sondajs),  and  twenty-nine  each  evening,  the  arrangement  of  which 
is  explained  in  the  reports  for  recent  years. 

At  the  British  and  Irish  stations  the  morning  observations  are  taken 
at  8  a.m.  Greenwich  time,  and  most  of  the  telegrams  arrive  in  London 
at  about  9  o'clock,  when  the  Intelligence  Department  of  the  Post  Office 
extracts  from  them  the  portions  required  for  its  wind  and  weather 
reports.  They  are  then  transmitted  to  the  Meteorological  Office  by 
its  private  wire. 


Daily  Weather  Beport. 

No  important  change  has  been  made  daring  the  past  year  in  the 
form  of  tiie  Daily  Weather  Beport,  a  detailed  description  of  which  is 
given  in  the  Annual  Bepori  for  1887.  The  Beport  still  fills  four  large 
quarto  pages,  and  contains  on  page  1  the  whole  of  the  58  reports  from 
which  the  maps  for  the  day  (given  on  page  2)  are  prepared,  and  the 
6  p.m.  reports  of  the  previous  day,  together  with  the  maximum  and 
minimnm  temperatures  of  the  air,  and  the  rainfaJl  for  the  previous 
24  hours. 

On  page  2  are  two  maps,  showing  (1)  for  8  a.m.  the  distribution  of 
pressure,  the  prevalent  winds,  and  the  sea  disturbance,  with  necessary 
explanations  ;  (2)  tbe  distribution  of  temperature  at  8  a.m.,  the  weather 
at  each  station,  and  the  distribution  of  rainfall  during  the  past  24  hours. 
Tables  are  added,  giving  the  means  of  pressure,  temperature,  and  rainfall 
as  heretofore. 

Page  3  contains  (1)  notes  on  the  '^  Gleneral  situation  at  8  a.m.,''  and 
the  ^  Probable  changes  in  system  now  prevalent ;"  and  (2)  the  forecasts 
drawn  up  for  each  district  at  1 1  a.m.,  relating  to  the  weather  likely  to 
be  experienced  during  the  24  hours  ending  at  noon  on  the  day 
succeeding  that  of  publication,  and  an  explanation  of  the  meaning  of  the 
storm  signab  exhibited  on  our  coasts. 

Page  4  contains  the  observations  made  at  2  p.m.  on  the  previous  day, 
and  '^  General  Bemarks  on  the  Weather  over  Europe  during  the  past 
24  hours.*' 

The  standing  portion  of  the  report  (maps,  &q,)  is  printed  in  blue, 
while  the  information  for  each  day  is  in  black. 

The  subscription  for  die  Beport  is  — 

For  delivery  by  handy  where  feasible^  £2 per  annum; 
Do,        by  booh  post  £\         „ 

MS.  copies  of  the  observations  and  remarks  can  be  supplied  at  the 
rate  of  2L  lOs.  per  annum.  Arrangements  can  also  be  made  for  the 
supply  of  charts  drawn  from  the  8h.  a.m.  or  6h.  p.m.  observations,  such 
as  appear  in  the  ^'  Times.'* 


Correction  and  Addition  List, 

The  following  additional  steps  are  taken  to  insure  accuracy  in  the 
Daily  Weather  Beport.  Monthly  returns  are  received,  from  nearly  all  of 
the  telegraphic  reporting  stations,  of  all  the  observations  which  have  been 
transmitted  to  London  by  wire.  These  are  used  for  checking  the  daily 
telegrams,  for  the  preparation  of  the  average  and  other  values  of  the 
different  elements,  and  also  as  evidence  in  the  case  of  legal  proceedings. 
A  lithographed  sheet  is  then  issued  with  the  Daily  Weather  Beport, 
containing  corrections  for  all  discrepancies  which  have  been  discovered, 
and  supplying  any  observations  which  have  been  omitted  in  the  daily 
reports. 
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WSBKLT   WeATHKB   RePOBT. 

The  Weeklj  Weather  Report,  which  has  appeared  since  Febmarj 
1878,  was  rearranged  at  the  commencement  of  1890,  and  is  now  pre- 
pared for  the  conventional  week,  Sunday  to  Saturday,  in  order  to  bring 
it  into  agreement  with  other  weekly  publications.  This  enables  it  to 
be  published  on  Thursdays  instead  of  Saturdays.  The  three  daily 
synchronous  maps  which  it  contains  have  also  been  greatly  improved, 
the  standing  portion  (showing  the  outline  of  the  land  and  sea)  being 
printed  in  blue,  while  the  information  on  them  is  in  black.  These  maps 
show  (1)  for  8  a.m.,  the  temperature,  weather^  and  sea  disturbance ;  and 
(2)  for  8  a.m.  and  6  p.m.,  the  distribution  of  pressure  and  the  winds, 
over  and  on  the  coasts  of  Europe. 

The  Summary  on  tho  first  page  contains  the  average  and  extreme 
temperatures,  the  rainfall  values,  and  the  total  amount  of  bright  sun- 
shine in  each  week  for  twelve  districts  in  Great  Britain  and  Ireland, 
together  with  the  difference  between  them  and  the  respective  mean 
values  for  the  corresponding  week  in  previous  years.  The  district 
values  for  Accumulated  Temperature,  Rainfall,  and  Bright  Sunshine 
are  also  given,  both  for  the  week  and  for  the  whole  period  since  the 
beginning  of  the  year,  with  their  differences  from  the  average  values. 
This  information  is  derived  from  observations  made  at  76  stations, 
the  individual  values  for  which  sre  now  given  on  the  second  page  of 
the  Report 

The  tables  of  Accumulated  Temperature  are  designed  to  give  persons 
engaged  in  agriculture  better  means  of  estimating  the  manner  in  which 
vegetation  is  affected  by  temperature  than  that  afforded  by  the  more 
usual  methods  of  treating  the  readings  of  the  thermometer.  They 
show  for  each  week,  and  for  the  whole  period  from  tlie  beginning  of 
the  year,  the  weekly  and  progressive  values  respectively,  of  the  com- 
bined amount  and  duration  of  the  excess  or  defect  of  the  air  tem- 
perature^ above  or  below  a  suitably  fixed  standard  or  base  temperature. 
The  base  adopted  is  42^  F.,  as  being  nearly  equivalent  to  6°  Cent, 
which  has  been  considered  by  continental  writers  on  these  subjects 
to  be  the  critical  value,  the  temperature  above  which  is  mainly  effectual 
in  staiting  and  maintaining  tbe  growth,  and  in  completing  the  ripening 
of  agricultural  crops  in  a  European  climate.  This  base  is  also  con* 
venient  as  being  10^  F.  above  the  freezing  point. 

Accumulated  Temperature  is  expressed  in  Day-degrees  ;  a  Day 
degree  signifying  1^  F.  of  excess  or  defect  of  temperature  above  or 
below  42°  F,  continued  for  24  hours,  or  any  other  number  of  degrees 
for  an  inversely  proportional  number  of  hours. 

An  explanation  of  these  rules  will  be  found  in  the  last  Annual  Report, 
and  full  details  as  to  the  facts  on  which  the  rules  are  fouiided  ate 
published  in  Appendix  II.  to  the  Quarterly  Weather  Report  for  1878. 

The  temperature  means,  derived  from  the  dailv  maxima  and  minima, 
are  corrected  go  as  to  agree  as  closely  as  possible  with  the  tine  mean 
daily  value,  and,  the  average  values  for  the  corresponding  period  in 
former  years  are : — 

For  Temperature        -  -    20  years  1861-80 

„    Rainfall  -  -    20    „      1866-85 

The  values  for  temperature,  accumulated  heat,  rainfall,  and  sunshine 
for  each  station*  are  given  on  the  second  page  of  each  Report. 

The  Synchronous  Charts  referred  to  on  page  17,  with  the  daily 
Remarks  thereon,  occupy  the  third  to  sixth  pages. 

*  The  BUDshine  values  are  famLshed  for  only  a  limited  nomher  of  earvfuUy 
fielected  stations.    See  p.  103. 
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In  addition  to  the  reports  from  the  Telegraphic  Beporting  Stations, 
and  the  returns  from  the  e^-rooording  Obserratories,  weekly  returns 
from  43  volunteer  observers  are  used,  the  names  of  the  stations  and 
observers  being  as  under :«-« 


NamaaofBtetknu. 

Karnes  of  Authorittes. 

Alnwick  Castle 

- 

- 

Lient.-Col.  F.  Holland,  for  the  Duke  of 
Northumberland,  K.6. 

Arimgton  (N.  Devon) 

- 

- 

J.  Carter,  for  Lady  Chichester. 

Bawtijr  (Healey  Hall) 

- 

- 

B.  I.  Whiuker,  ji».,  F.R.  Met  Soc 

Blackpool     - 

- 

» 

J.  Wolstenholme. 

Braemar 

. 

» 

J.  A.  Aitken,  J.P. 

Brookeboroagh 

- 

Mr.  Ferguson,  for  Sir  Victor  Brooke^  Bt., 
F.L.S. 

C^eadle 

• 

m 

J.  C.  Philips. 

Chnrehatoke  - 

- 

» 

P.  Wright,  F.C.S.,  P.R.  Met.  Soe. 

Cuencester   - 

- 

• 

The  Royal  Agricultural  College. 

Colloinptoa  - 

- 

m 

T.  Turner,  J. P.,  F.R.  Met.  Soc. 

Douglas  (Isle  of  Maa) 

- 

. 

A.  W.  Moore,  M.A.,  J.P. 

Dablin 

- 

- 

J.  W .  Moore,  M.D.,  F.R.  Met  Soc. 

Durham  Observatoiy 

- 

- 

H.  J.  Carpenter. 

Bdgeworthstown  (Cunygrane) 

- 

J.  M.  Wilson.  J.P. 

• 

* 

Rev.  £.  G.  Cody. 

Foynea 

- 

W.  Ward,  for  Lord  Monteagle,  K.P. 

Gtldeaton      - 

- 

- 

E.  T.  Dowson,  F.R.  Met.  Soc. 

Glen  Carroa 

m 

* 

D.  D.  Munro. 

Glenlee 

m 

t 

G.  Maxwell  and  W.  Melville. 

Hastings  (St.  Leonard's) 

- 

H.  Colborno,  M.R.C.S. 

Hereford       - 

- 

M 

T.  A.  Chapman,  M.D. 

Hillington     - 

- 

» 

Rev.  H.  £.  B.  Ffolkes,  M.A.,  F.R.  Met  Soc. 

Ingatestone   - 

- 

L.  J.  Petre,  F.R.  Met.  Soc. 

Kilkenny 

- 

- 

H.  Carlton,  for  the  Marquis  of  Ormonde,K.P. 

Killamey 

- 

- 

The  Ven.  Archdeacon  Wynne,  F.R.  Met  Soc. 

Lairg 

m 

* 

J.  Young,  Ground  Officer. 

Landale  (Loch  Sonart) 

• 

A.  Fletcher,  for  T.  H.  G.  Newton,  M.A., 
F.R.  Met.  Soc. 

Llandovery  • 

. 

. 

J.  Watkins,  F.R.  Met  Soc. 

Llandudno    - 

- 

» 

J.  Nicol,  M.D.,  F.R.  Met.  Soc. 

Londonderry 

- 

J.  Conroy,  F.R.  Met  Soe. 

Marchmont  « 

- 

i 

P.  Loney. 

Markiee  CSastle  (Co.  Sligo) 

m 

A.  :Marth,  F.R.A.S.,  for  Clolond  Cooper, 
F.R.A.S. 

Newton  Beigny  (Penrith) 

- 

- 

T.  G.  Benn,  F.R.  Met  Soc. 

Ochter^e    - 

- 

» 

G.  Croucher. 

Gswaldkirk  (sonshine  oaly^ 

1- 

R.  Thompson. 

Pljmoath 

- 

. 

J.  Merrifield,  LL.D.,  F.R.A.S. 

Fiestwich  (Manchester) 

• 

. 

T.  R.  H.  Clnnn,  M.D.,  F.R.  Met.  Soc. 

Bothamsted 

• 

Rainfall  by  Sir  J.  B.  Lawes,  Bart.,  LL.D., 
F.R.S.,  and  J.  H.  Gilbert,  Ph.D.,  F.R.S. ; 
temperature  by  T.  Wilson,  F.B.  Met.  Soc. 

Scarborough - 

• 

» 

W.  Robinson. 

Southampton 

• 

- 

J.  T.  Cook,  R.E.,  Grdnanoe  Survey  Office. 

Stowell 

- 

» 

Rev.  H.  J.  Poole,  F.R.  Met  Soc. 

Stnthfield  Torgiss   - 

- 

» 

Rev.  C.  H.  Griffith. 

Thurcaston  (sunshine  only) 

- 

Rev.  T.  A.  Preston,  F.R.  Met.  Soc. 

Waterford  (Brook  Lodge) 

- 

- 

C.  Percival  Bolton,  J.P. 

Westgate-on-Sea  (sunshme 

only) 

- 

J.  Norman  Lockyer,  F.R.S. 

Worksop  (sondiine  only) 

• 

• 

H.  MeUish,  J.P.,  F.R.  Met  Soc 

The  returns  marked  "ffi"  are  supplied  throagli  the  Royal  MeteoroloKical  Society,  those 
marked  "B^*  are  throoffhthe  Scottish  Meteorological  Society. 
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The  remarks  and  forecasts  are  posted  at  the  doors  of  the  Meteoro- 
logical Office,  63,  Victoria  Street,  S.  W.,  on  week  days,*  for  the  inspection 
of  the  public.  Copies,  or  extracts  from  them,  are  communicated  under 
the  conditions  stated  below,  but  no  information  which  is  not  substantially 
included  in  them  can  be  supplied. 

Arrangements  have  lately  been  made  for  exhibiting  on  the  front  of 
the  Office,  a  series  of  boards  showing  in  large  type  the  state  of  the 
wind,  weather,  and  sea  disturbance  at  six  stations,  situated  on  our  S.E., 
S.,  and  S.W.  coasts.  The  stations  selected  are  Yarmouth,  Dungeness, 
The  Needles,  Scilly,  Holyhead,  and  Valencia  Island,  and  the  observations 
posted  up  are  those  for  8  a.m.  and  2  p.m.  daily,  except  on  Sundays.* 
The  information  can  be  easily  read  from  the  road. 

Forecasts  for  Sub^Cribbrs. — ^Any  person  can  be  supplied  with  a 
copy  of  the  11  a.m.  Forecasts,  once  on  each  week  day,*  on  payment 
of  a  subscription  of  ten  shillings  per  annum,  or  28,  6d,  per  official 
quarter,  or  any  part  thereof^  in  addition  to  the  cost  of  transmission  ;  the 
charges  will  therefore  be,  by  letter  post,  9*,,  by  book  post,  5s,  9d,  per 
quarter. 

The  forecasts  for  any  of  the  districts  and  for  any  of  the  hours  men- 
tioned on  p.  90  can  be  forwarded  by  telegraph  daily,  on  payment  of  3d. 
per  day  for  any  definite  period,  in  addition  to  the  cost  of  telegraphy. 

Forecasts  for  Clubs. — These  are  drawn  up  at  1 1  a.m.,  for  all  the 
districts,  and  are  supplied  to  Clubs,  for  a  subscription  of  ten  shillings 
per  annum.  They  are  delivered  free,  by  hand,  to  Clubs  situated  in  or 
near  Pall  Mall.  Special  arrangements  can  be  made  for  delivery  at  a 
greater  distance  by  hand  or  by  post. 

Forecasts  for  Hat  and  Corn  Harvests,  or  for  Public  Use. — 
Special  facilities  are  offered  for  the  transmission  of  Forecasts  for  these 
purposes,  a  nominal  fee  of  2s.  6d.  being  charged  for  a  quarter  or  any 
part  thereof,  in  addition  to  the  cost  of  the  telegrams. 

Exhibition  of  Telegraphic  Forecasts  at  Ix)CAl  Post  Offices. 
— The  Post  Office  has  sanctioned  the  exhibition  of  Forecasts  at  Local 
Post  Offices,  provided  space  is  available,  if  the  persons  to  whom  they 
are  addressed  desire  them  to  be  so  exhibited  instead  of  being  delivered. 

Unless  otherwise  arrangedy  all  forecasts  transmitted  by  post  are  sent 
by  book  post,  not  as  letters. 

Inquiries  as  to  the  Weather. 

Inquiries  Personally  or  bt  Messenger. — Any  person  applying  at 
the  Meteorological  Office  between  11a.m.  and  8  p.m.  on  week  days, 
and  between  7  p.m.  and  8  p.m%  on  Sundays,  can  be  supplied,  in 
writing,  with  the  latest  information  in  the  possession  of  the  Office  and 
with  the  latest  forecast  issued  for  any  specified  district,  on  payment  of 
one  shilling  for  each  inquiry. 

Inquibibs  by  LBTTBR.^Application  may  be  made  by  letter,  enclosing 
thirteen  pence  in  stamps  if  the  reply  is  to  be  by  posty  and  one  shilling 
in  stamps,  in  addition  to  the  cost  of  the  reply  (consisting  of  ten  words, 
exclusive  <^  the  address)  if  the  reply  is  to  be  by  telegraph. 

Inquiries  by  Telegraph. — ^Any  person  may  obtain  by  telegraph 
from  the  Meteorological  Office  the  latest  information  as  to  the  weather 

*  Good  Friday  and  Chriatmas  Day  are  reckoned  as  Sundays. 
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in  any  district  of  the  United  Kingdom  by  payment  of  a  fee  of  1«. 
in  addition  to  the  cost  of  a  telegram  and  reply  to  any  post  office.  The 
tel^ram  containing  the  inqairy  most  be  addressed  as  follows : 

Weather, 

London. 

The  payment  for  the  reply  should  be  for  at  least  ten  words  in  addition 
to  the  address. 

Application  may  also  be  made  for  similar  information  to  be  sent 
either  b^  teUgrapk  or  past  on  some  future  specified  day. 

Chsckino  of  Forecasts. 

In  order  to  test  the  accuracy  of  the  forecasts  they  are  compared  care- 
fully with  the  weather  reported  in  the  various  districts  on  the  days 
to  which  they  referred,  and  the  results  of  the  checking  for  8.80  p.m. 
are  given  in  this  Report  (page  10). 

In  canying  out  this  comparison  the  portions  of  the  forecasts  which 
referred  to  wind  have  been  carefully  separated  from  those  relating  to 
weather.  The  detailed  results  of  the  comparison  will  be  found  in 
Appendix  X.,  page  94. 

Chbgkikg  of  Storm  Warnings. 

The  testing  of  the  warnings  is  still  conducted  in  the  manner  indi- 
cated in  earlier  reports. 

In  order  to  render  the  information  in  the  possession  of  the  Office  as  to 
the  weather  experienced  on  our  coasts  still  more  complete,  the  Council 
have,  as  in  preceding  years,  made  application  to  the  various  Light- 
house Boards,  and  have  obtained  from  them  the  original  log-books 
from  some  of  the  most  exposed  lij^htships  and  lighthouses.  They  would 
here  express  their  cordial  thanks  for  the  co-operation  so  readily  granted 
to  them  by  these  Boards. 

The  result  of  the  checking  for  1889  will  be  found  on  page  13. 

In  the  course  of  the  ensuing  year  improvements  are  to  be  made  both 
in  the  issue  and  checking  of  these  storm  warnings. 


APPENDIX  IX. 

€orrespondbnce  with  Chibp  Signal  Office,  Washington,  as  to 

Forecasts. 

(M.O.  826.) 

Signal  Office, 
War  Department,  Washington  City, 
Dear  Sir,  April  26,  1889. 

I  SHALL  be  very  much  gratified  if  you  will  kindly  furnish  me 
with  certain  information  concerning  the  methods,  form,  and  extent  of 
weather  forecasts  made  by  the  weather  service  under  your  direction. 
Information  upon  tlie  following  points  is  especially  desired : — 

First.  At  what  hour  of  the  day  are  the  observations  made  on  which 

weather  forecasts  are  based. 
Second.  At  what  hour  of   the  day  are  the  predictions  themselv 

issued. 
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Third.  Are  these  forecasts  distributed  generally  by  telegraph,  or  by 

what  means  and  to  what  extent  do  they  reach  the  general  public. 
Fourth.  Are  the  weather  forecasts  generally  displayed  throughout 

your  country,  or  is  their  use  limited  largely  to  the  central  station, 
^flh.  How  long  a  period  in  advance  is  covered  by  these  forecasts, 

and  does  such  period  count  from  the  hour  of  observation  or  from 

the  hour  of  making  the  forecast. 
Sixth.  Are  daily  weather  maps  or  bulletins  issued  for  current  use, 

and,  if  so,  how  long  after  the  hour  of  observation  is  it  before  they 

reach  the  general  public. 

I  should  be  yery  much  gratified  also  if  you  would  give  the  benefit  of 
your  advice,  based  on  your  experience  in  forecasts,  as  to  whether  you 
believe  that  forecasts  general  in  their  nature  best  meet  meteorological 
needSk  or  whether  they  should  be  sharply  defined  as  to  time,  locality,  and 
phenomena. 

I  should  be  also  pleased  to  know  whether  you  find  it  to  be  true  or 
not  that  the  greater  part  of  the  rain  which  falls  comes  rather  in  patches 
and  as  local  showers  than  as  general  rains  which  cover  the  entire 
country. 

Appreciating  the  courtesy  you  extend  to  me  by  giving  me  informa- 
tion on  these  points,  and  asking  the  great  favour  of  an  early  reply, 

I  am,  &c. 
(Signed)        A.  W.  Grsely, 

Brigadier  General  and 
Mr.  B.  H.  Scott,  Chief  Signal  Officer. 

Secretary  of  the  Meteorological  Committee, 
116,  Victoria  Street,  London,  S.W.,  EngUnd. 


(P.C.  1113.)  Meteorological  Office, 

Dkab  Sib,  June  1,  1889. 

Is  reply  to  your  letter  of  April  269  I  am  instructed  by  the 
Council  to  supply  you  with  the  following  answers  to  the  queries  con* 
tained  therein. 

JFtrst. — ^The  observations  are  made  at  8h.  a.m.,  2h.  p.m.,  and 
6I1.  p.m. 

Note. — The  Postal  Telegraphic  offices  are,  generally  speaking,  not 
opened  before  8h.  a.m.,  and  are  closed  at  8h.  p.m. 

Second, — Forecasts  are  prepared  three  times  daily  on  week  days,  viz.. 
It  llh.  a.m.,  3h.  30m.  p.m.,  and  8h.  30m.  p.m.  Only  those  prepared 
at  llh.  a.m.  and  8h.  30m.  p.m.  are  issued  to  the  public,  except  in  the 
summer  during  the  harvest.     {See  answer  to  questions  3  and  4.) 

On  Sundays  the  only  forecasts  drawn  out  are  those  at  8I1.  30m.  p.m. 
for  publication  on  Monday  mornings,  the  Sunday  morning  observations 
are  used  as  data  for  the  issue  of  storm  warnings  only.  The  afternoon 
service  is  suspended  on  Sundays. 

Third  and  Fourth, — The  8.30  p.m.  forecasts  are  supplied  at  the  office 
gratuitously  to  the  newspapers,  either  directly  or  through  the  press 
agencies,  and  appear  in  the  leading  newspapers  all  over  the  kingdom  on 
the  following  morning.    They  are  not  issued  otherwise  by  the  office. 

The  llh.  a.m.  forecasts  are  printed  at  the  office  on  separate  fiy- 
sheets,  and  supplied  to  subscribers,  almost  exclusively  resident  in 
London,  at  a  yearly  charge  of  \0s.  They  are  also  distributed  gratui- 
tously for    exhibition    to    the  public  at  various    places  in  London, 
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including  the  Meteorological  Office,  the  Mansion  House,  and  many  of 
the  shops  of  leading  opticians.  These  forecasts  are  also  reproduced  in 
the  lithographed  Daily  Weather  Report,  and  appear  in  some  of  the 
evening  newspapers  in  London,  to  which  they  are  supplied  gratuitously. 

The  dh.  30m.  p.m.  forecasts  are  exhibited  at  the  Meteorological 
Office,  and  during  the  Hay  Harvest  operations  are  sent  by  telegraph  at 
the  expense  of  the  Offiice  to  about  30  selected  stations  where  they  are 
exhibited  to  the  public. 

A  few  persons  are  also  supplied  with  these  forecasts  during  the 
harvest  on  the  payment  of  a  nominal  fee  and  the  cost  of  telegraphy. 

Fifth, — The  forecasts  cover  a  period  of  about  24  hours.  Those 
prepared  at  llh.  a.m.  cover  the  period  till  noon  next  day.  Those  pre- 
pared at  3h.  30m.  and  8h.  30m.  p.m.  refer  to  the  next  civil  day. 

Sixth, — The  lithographed  Daily  Weather  Report  is  issued  to  the 
extent  of  over  480  copies,  of  these  60  are  supplied  gratuitously  for 
exhibition  at  seaports.  About  150  arc  forwarded  also  gratuitously  to 
scientific  institutions,  &c.  at  home  and  abroad,  and  nearly  200  are 
supplied  to  private  subsciibers. 

The  forecasts  are  sub-divided  as  to  the  11  districts  into  which  the 
United  Kingdom  has  been  divided,  on  agricultural  considerations. 
These  ai"e  shown  in  the  key  map  published  with  the  Weekly  Weather 
Report. 

In  the  opinion  of  the  Council  it  is  not  possible  to  define  forecasts 
sharply  either  as  to  time,  locality,  or  phenomena. 

No  discussion  of  the  rainfall  has  as  yet  been  carried  out  with  a  view 
to  showing  the  extent  to  which  it  is  general  in  its  distribution  or  partial. 
This  would  probably  be  found  to  be  in  some  measure  dependent  on  the 
season  of  the  year,  as  well  as  on  the  particular  atmospheric  conditions 
under  which  the  rain  fell. 

In  all  eases  the  existence  of  a  line  of  hills  transverse  to  the  direction 
of  the  wind,  renders  the  fall  locally  more  or  less  partial. 

I  am,  &c. 
(Signed'i        Robert  H.  Scott, 

Secretary. 

P.S. — I  enclose  copies  of  Circulars  27  and  27a,  which  explain  the 
supply  of  weather  information  to  the  public  and  the  press. 
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Report  on  the  Comparison  of  the  Forecasts  issued  at  8h.  30m.  p.m. 
WITH  THE  Weather  subsequently  experienced,  for  the  12 
Months,  April  1889  to  March  1890.  The  results  are  for  the 
United  Kingdom  as  a  whole. 

The  letters  used  have  the  following  signification : — 

a  =  complete  success.  l      c  =  partial  failm*e. 

\}  =  partial  (more  than  half)  success.     |      d  =  total  failure. 

The  checking  has  been  conducted  on  the  same  system  as  that  em- 
ployed in  preyious  yearF,  t.e.,  each  forecast  has  been  considered 
under  the  separate  headings  of  ^'  Wind  "  and  *'  Weather/'  but  the 
resulta  of  the  8.30  p.m.  Forecasts  only  are  here  published. 
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TELEaRAPHIC  WeATHBB  IlTrSLLIGXNOX. 

The  following  stations  are  supplied  with  telegraphic  information  of 
etorms,  free  of  expense,  and  signal  '^ cones"  have  been  furnished  to 
most  of  them,  all  further  expenses  attendant  on  the  maintenance  and 
repair  of  the  apparatus  being  borne  locally.  The  stations  are  situated, 
88  in  England  and  Wales,  44  in  Scotland,  16  in  Ireland,  8  in  the  Isle 
of  Man,  and  3  in  the  Channel  Islands. 
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NORTH. 


Scotland,  N.E. 

Lerwick. 

Scalloway. 

DunrosfineBS. 

StromnesB. 

Kirkwall. 

Holbom  Head. 

Wick. 

Ayoch. 

Inyemess. 

Nairn. 

Barrhead. 

LoBsiemoatlu 

Backie. 

Port  Knookie. 

Cnllen. 

Portsoy. 

Banff. 

Fraserburgh. 

Peterhead. 

Aberdeen. 


Scotland,  E. 

Stonehaven. 

Montrose. 

Brottghty  Ferry. 

Dundee. 

St.  Andrews. 

An.«trather. 

Pittenweem. 

Burntisland. 

Grangemouth. 

Bo'ness. 

Granton. 

Newharen. 

Leith. 

Fipherrow. 

Dunbar. 

Cockbumspath. 

Eyemouth. 


WEST. 


Scotland,  N.W. 

Port    of     Ness 
(Island of  Lewis). 


Scotland,  W. 

Glasgow. 

Greenockw 

Rothesay. 

Campbelton. 

Girran. 

Ballantne. 


Ireland,  S.W. 

New  Ross. 

Dnnmore  East. 

Dungarvan. 

Youghal. 

Qneenstown. 

Passage. 

Cork. 

Kinsale. 

Tndee. 

Limerick. 

Galway. 

Irish  Sea. 

Bel&st. 
^  Donaghadee. 
Howth. 
Kingstown. 
Raxnsey  (I.  of  M.) 
Douglas 
Castletown 
Silloth. 
Mary  port. 
Workington. 
Whitehaven. 
Barrow. 
Morecambe. 
Fleetwood. 
Blackpool. 
Lytbam. 
Southport. 
laverpool. 
Runcorn. 
Connah*s  Quay. 
Penmaenmawr. 
Port  Penrhyn. 
Port  Dinorwic. 
Camarron. 
Holyhead. 

St.  Gkoroe's 
Channel. 

Aberystwith. 
Milford. 

Bristol  Channel. 

Pembrey. 
Llanelly. 
Swansea. 
Briton  Ferry. 
Porthcawl. 
Penarth. 
Cardiff. 
Newport 
Weston-super- 
Mare. 
Bumham. 
Ufracombe. 
Barnstaple. 
Appledore. 
Boscastle. 
Port  Isaac. 
Newquay. 
Hayle. 
St.  Ives. 


SOUTH. 


EAST. 


England,  S.W. 

Scilly. 

St.  Just 

St.  Sennen. 

Penzance. 

Falmouth. 

Pendennis. 

Mevagissey. 

Plymouth. 

Devonport' 

Teignmonth. 

Ezmoath. 


England,  S. 

Guernsey. 
St.  Heliers 
(Jersey). 
Gorey  (Jersey), 
Weymouth. 
Poole. 
Cowes. 
Ryde. 

Portsmouth. 
Littlehampton. 
Brighton. 
Newhaven. 


England,  S.E. 

Hastings. 

Rye. 

Sandgate. 

Folkestone. 

Dover. 

Margate. 

Faversham. 

SheemesB. 

Chatham. 


England,  E. 

Harwich. 

Ipswich. 

ooQthwold. 

Tannoutlu 

Cromer. 

SheringliMn. 

Lyxm. 

Sutton  Bridge. 


England,  N.E. 

Boston. 
Cleethorpe. 
Grimsby. 
Goole. 
Hull. 

Bridlington  Q  nay 
Filey. 
Whitby. 
Redcar. 

Middlesbor  ough . 
Sunderland. 
South  ShieldB. 
Tynemouth. 
Berwick  -  on  - 
Tweed. 
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APPENDIX  XII. 

CoBBESPONDENOE  with  the  BoABD  OF  Tkade  as  to  the  Washington 

Mabitimb  Confebence.  [^v,. 

(M.O.  19770  Board  of  I'rade^  (Marine  Department) ,  'I 

London,  S.W. 

Noveml»er  11,  1889.5 1 
Signals. 

SxK,  'f^^ 

I  AM  directed  hj  the  Board  of  Trade  to  request  that  you  will  be 
good  enough  to  lay  the  following  circumstances  before  the  Council  of 
the  Meteorological  Office  for  their  consideration. 

A  Maritime  Conference  (to  which  Her  Majest/s  Government  have 
sent  delegates)  is  now  sitting  at  Washington.  It  was  at  first  arranged 
that  the  British  Delegates  should  not  proceed  beyond  a  discussion  of  (1) 
the  Begulations  for  preventing  Collisions  at  Sea ;  and  (2)  the  draft  to 
which  vessels  should  be  loaded. 

Her  Majesty's  Government  have,  however,  now  decided  to  join  in  the 
discussion  of  other  matters,  among  which  the  following  are  included : — 
(a.)  The  transmission  of  warnings ; 
(6.)  The  uniformity  of  signals  employed. 
Under  these  circumstances,  Lord  Salisbury  and  Sir  Michael  Hicks- 
Beach  are  desirous  of  sending  to  Washington  at  once  an  additional 
delegate  competent  to  take  part  in  the  discussion  on  these  points  ;  and  I 
un  to  request  that  you  will  ask  the  Council  of  the  Meteorological  Office 
to  favour  the  Board  of  Trade  with  their  observations  in  the  matter,  and 
to  suggest  the  name  of  a  gentleman  they  think  suitable  for  the  duty  in 
question. 

I  am,  &c. 
The  Secretary,  (Signed)        Henbt  6.  Calckaft. 

Meteorological  Office, 

116,  Victoria  Street,  S.W. 


(P.C.  2148.)  Meteorological  Office, 

Sib,  November  13,  1889. 

I  HATE  to  acknowledge  the  receipt  of  your  letter  of  the  11th 
instant,  addressed  to  the  Secretary  of  the  Meteorological  Council, 
relative  to  a  proposal  to  send  to  the  Maritime  Conference  now  sitting  at 
Washington  a  delegate  qualified  to  take  part  in  a  discussion  on  storm 
warnings,  which  subject  is  among  those  to  be  brought  before  the  con- 
ference. 

Understanding  it  to  be  important  that  no  time  should  be  lost  in  dealing 
with  this  matter,  I  think  it  better  to  infonn  you  at  once  of  the  conclusions 
I  have  come  to,  after  discussion  with  the  Secretary  to  the  Council,  rather 
than  wait  to  bring  it  before  the  full  Council,  which  would  necessarily 
involve  a  delay  of  some  days.  I  feel  satisfied,  however,  that  the  opinions 
I  shall  express  would  be  confirmed  by  the  Council. 

I  cannot  think  that  any  practical  advantage  would  be  derived  from 
sending  a  delegate  to  Washington  for  the  purpose  in  question.  The 
subject  of  storm  warnings  and  of  forecasting  weather,  on  which  the  issue 
of  such  warnings  depends,  has  been  constantly  before  the  Meteorological 
Office  from  its  first  formation,  and  the  (council  has  been  in  frequent  and 
intimate  communication  with  the  Meteorological  Office  at  Washington 
as  well  as  with  the  corresponding  departments  of  the  chief  States  of 
Europe  on  the  subject,  and  it  regularly  interchanges  telegraphic  infer* 
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mation  with  these  last  for  the  purpose  of  weather  forecasting.  For  more 
than  two  years  the  Council  received  from  Washington  daily  telegrams 
designed  to  convey  from  the  other  side  of  the  Atlantic  information 
obtained  there,  and  considered  to  be  likely  to  be  usefnl  in  the  forecasting 
of  weather  in  the  British  Isles.  A  very  prolonged  and  patient  discussion 
of  the  data  thus  procured  has  satisfied  the  Council,  and  I  may  add  all 
the  staff  employed  in  the  preparation  of  forecasts,  which  is  composed  of 
very  intelligent  persons,  having  very  prolonged  experience  in  this  branch 
of  duty,  that  no  advantage  whatever  could  at  present  be  derived  from 
communications  received  from  the  coasts  of  America.  The  Council  have 
therefore  for  nearly  a  year  ceased  to  participate  in  this  special  telegraphic 
service,  and  there  seems  to  be  no  prospect  of  the  character  of  the 
available  information  being  so  modified  as  to  justify  its  renewal. 

Doubtless  great  advantage  may  be  obtained  by  improving  and  extend- 
ing the  transmission  of  information  along  the  coasts  of  the  continent 
of  America  from  and  to  suitable  stations,  and  there  is  every  reason  to 
think  that  the  Meteorological  OfBces  of  the  United  States  and  the 
Dominion  of  Canada  fully  appreciate  this,  and  act  in  concert  in  giving 
effect  to  it. 

But  the  preparation  of  weather  forecasts,  and  the  issue  of  warnings 
as  to  expected  storms,  must  in  the  very  nature  of  the  subject  be  dealt 
with  locally,  and  it  is  very  questionable  whether  any  useful  purpose 
would  be  gained  by  the  adoption  of  uniformity  of  methods,  otherwise 
thnn  so  far  as  the  general  progress  of  scientific  knowledge  indicates 
the  direction  of  possible  improvement,  and  this  it  is  hardly  necessary 
to  say  is  more  likely  to  be  secured  by  looking  favourably  on  indepen- 
dent working  rather  than  the  reverse. 

Even  in  such  a  matter  as  that  of  weather  signals,  it  also  seems 
doubtful  whether  the  attempt  to  introduce  uniformity  would  be  success- 
ful or  useful.  Such  signals  are  virtually  made  for  the  use  of  the 
shipping  or  fishing  vessels  in  the  harbours  or  proposing  to  leave  them, 
and  so  long  as  their  significance  is  clearly  understood  by  the  local 
population,  they  may  be  held  to  have  performed  the  functions  expected 
of  them. 

Finally.  I  may  observe  that  there  is  no  one  whom  the  Council  is 
likely  to  name,  should  the  deputation  of  a  delegate  be  resolved  on, 
except  their  Secretary,  Mr.  R.  H.  Scott,  who  no  doubt  possesses  all  the 
necessary  qualifications.  But  such  a  mission  would  be  entirely  outside 
the  duties  of  his  ofiSce,  and  be  could  hardly  be  expected  to  undertake  it 
without  special  remuneration. 

I  am,  &c. 
(Signed)        R.  Strachey, 
Chairman  of  the  Meteorological  Council. 

The  Assistant  Secretary, 

Marine  Department,  Board  of  Trade. 
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Correspondence  with  the  Board  of  Trade  as  to  a  Meteorological 

Station  at  Bermuda. 

Meteokology, 

(M.O.  1222.)  Board  of  Ti-ade  (Marine  Department,) 

Slr,  London,  S.W.,  July  9,  1889. 

I  AM  directed  by  the  Board  of  Trade  to  transmit  to  you,  to  be 
laid  before  the  Council  of  the  Meteorological  Office,  a  letter  with 
inclosures,  which  they  have  received  from  the  Colonial  Office  on  the 
sabject  of  a  proposal  which  has  been  made  to  establish  a  meteorological 
station  at  Bermuda,  and  I  am  to  state  that,  before  replying  to  Lord 
Elnutsford,  the  Board  would  be  glad  to  be  favoured  with  the  views  of 
your  Council  on  the  subject,  both  as  regards  the  expediency  of  estab- 
lishing sach  a  station  and  the  probable  cost  of  so  doing. 

I  am  to  request  that   the   inclosures  may  be  returned  with  your 
reply. 

I  am,  &c. 
The  Secretary,  (Signed)         Thomas  Gray. 

Meteorological  Office, 

116,  Victoria  Street,  Westminster,  S.W. 


Sir,  Downing  Street,  July  S,  1889. 

I  AM  directed  by  Lord  Knutsford  to  transmit  to  you,  to  be  laid 
before  the  Board  of  Trade,  a  coj^y  of  a  despatch  from  the  Governor- 
Greneral  of  Canada,  and  of  a  letter  from  the  High  Commissioner  for 
Canada  in  London,  recommending  the  establishment  of  a  meteorological 
station  at  Bermuda. 

Lord  Knutsford  would  be  glad  to  learn  the  views  of  the  Board  of 
Trade  on  this  proposal,  and  also  to  be  furnished  with  any  information 
which  may  be  in  the  possession  of  the  Board  of  Trade  as  to  the 
probable  cost  of  establishing  and  maintaining  such  an  observatory. 

I  am,  &c. 
The  Secretary  to  the  (Signed)        E.  H.  Meade. 

Board  of  Trade. 


Sir  C.  TuppER  to  the  Colonial  Office. 

9,  Victoria  Chambers,  Westminster,  S.W., 
SiB,  June  24,  1889. 

I  HAVE  the  honour  to  transmit  to  you  herewith,  a  copy  of  an 
order  of  the  Privy  Council  of  Canada,  dated  the  27th  May  1889,  with 
reference  to  the  proposed  telegraphic  communication  between  Bermuda 
and  Halifax. 

I  venture  to  think  that  the  proposal  made  by  the  Minister  of  Marine 
and  Fisheries  that*  a  meteorological  station  should  be  established  at 
Bermuda,  and  that  observations  should  be  telegraphed  regularly  there- 
from to  the  head  office  in  Toronto,  worthy  of  the  consideration  of 
Her  Majesty's  Government.  I  beg,  therefore,  that  you  will  be  so  good 
as  to  move  Lord  Knutsford  to  bring  the  matter  to  the  notice  of  the 
proper  authorities,  and  trust  that  the  suggestion  will  have  the  benefit  of 
his  Lordship's  powerful  support. 

lam,  &c. 
(Signed)        Chablbs  Tupfeb. 
The  Under  Secretary  of  State, 
Colonial  Office. 
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Lord  Stanley  op  Preston  to  Lord  Endtsford. 

Canada,  New  Richmond  P.Q., 
Mr  Lord,  June  4,  1889. 

The  Director  of  the  Meteorological  Service  at  Toronto  having 
drawn  the  attention  of  the  Dominion  Government  to  the  fact  that  the 
Bermuda  Islands  will  shortly  be  in  telegraphic  communication  with 
Halifax,  and  that  great  benefit  would  accrue  to  the  service  by  the 
establishment  of  a  meteorological  station  at  Bermuda,  I  have  the 
honour  to  transmit  to  jour  Lordship  a  copy  of  an  approved  minute  of 
the  Privy  Ck)uucil,  embodying  a  report  of  my  Minister  of  Marine 'and 
Fisheries  upon  the  subject. 

I  have,  &c. 
(Signed)        Stanley  of  Preston. 
The  Right  Hon.  Lord  Knutsford, 
&c.  &c.  &c. 

Certified  Copt  of  a  Report  of  a  Committee  of  the  Honourable  the 
Privy  Council,  approved  by  his  Excellency  the  Governor 
General  in  Council  on  the  27th  May  1889. 

On  a  report  dated  20th  May  1889  from  the  Minister  of  Marine  and 
Fisheries  stating  that  the  Director  of  the  Meteorological  Service  at 
'J'oronto  has  drawn  attention  to  the  fact  that  the  Bermuda  Islands  will 
shortly  be  in  telegraphic  communication  with  Halifax,  and  that  great 
benefit  would  accrue  to  the  service  by  having  a  meteorological  station 
at  Bermuda,  and  observations  telegraphed  therefrom  twice  a  day  to  the 
head  ofiice  in  Toronto. 

The  Minister  states  that  it  appears  that  there  is  a  class  of  storms 
which  frequently  do  a  large  amount  of  damage  in  the  Maritime  Provinces 
and  the  Gulf  of  St.  Lawrence,  the  occurrence  of  which  the  Meteoro- 
logical Service  are  unable  at  present  to  foresee  for  any  considerable  time 
before  they  strike  the  shores  of  Canada,  and  the  Dii*ector  is  of  opinion 
that  if  he  had  regular  returns  from  Bermuda  of  observations,  taken  at 
the  same  time  as  those  on  the  Continent,  he  would  probably  be  able,  as 
a  rule,  to  locate  the  position  of  these  storms  with  sufficient  accuracy  to 
give  at  least  24  hours  warning  of  their  apx>roach  to  the  coast,  a  warning 
which  would  be  the  means  of  saving  much  loss  of  life  and  destruction 
of  property. 

The  Minister  is  of  opinion  that  the  establishment  of  a  station  at 
Bermuda  would  be  of  benefit  not  only  to  Canada,  but  that  it  would  also 
be  attended  with  much  advantage  to  Her  Majesty's  ships  of  war 
stationed  at  Halifax,  and  he  recommends  that  the  matter  be  brought 
under  the  consideration  of  Her  Majesty's  Government,  and  inquiry  be 
made  as  to  whether  they  would  not  assume  the  cost  of  establishing  a 
station  at  Bermuda  and  transmitting  the  telegraph  messages  required  to 
the  head  office  of  the  Dominion  Meteorological  Service  at  Toronto,  it 
being  understood  that  the  cost  of  issuing  the  necessary  warning  to 
shipping  on  the  receipt  of  such  messages  is  to  be  defrayed  by  the 
Government  of  Canada. 

The  Committee  concurring  in  the  aboye  recommendation   of  the 
Minister  of  Marine  and  Fisheries  advise  that' your  Excellency  be  moved 
to  forward  a  copy  of  this  minute  to  the  Bight  Honourable  the  Secretary 
of  State  for  the  Colonies. 
•All  which  is  respectfully  submitted  for  your  Excellency's  approval. 

(Signed)        John  McGeb,  Clerk, 

Privy  Council. 
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(r.C.  1482.) 
Sir,  Meteorological  Office,  July  31,  1889. 

YouB  letter  of  the  9th  instant  relative  to  the  proposed  establish- 
ment of  a  meteorological  station  at  Bermuda  having  been  considered 
bj  the  Meteorological  Council,  I  am  directed  to  convey  to  jou  the 
flowing  expression  of  the  opinions  thej  have  formed  on  the  questions 
submitted  to  them. 

The  Council  can  hare  no  doubt  that  advantage  should  be  taken  of  the 
establishment  of  telegraphic  communication  with  Bermuda  to  obtain 
regular  meteorological  reports  from  that  island,  to  be  utilised  in 
improving  the  forecasts  of  weather  to  be  expected  on  the  coasts  of  the 
INortb  Atbintic.  They  consequently  do  not  hesitate  to  support  the  pro- 
posal of  the  Government  of  the  Dominion  of  Canada  to  form  a  meteoro- 
logical station  at  Bermuda,  from  which  regular  reports  should  be 
transmitted  to  Halifax  and  Toronto. 

The  Council  are  not  in  possession  of  precise  information  as  to  the 
system  of  forecasting  adopted  by  the  Central  Canadian  Meteorological 
Office  at  Toronto,  but  it  is  presumed  that  information  is  obtained  from 
the  United  States  Bureau  at  Washington  Sfi  to  the  advance  of  any 
atmospheric  disturbances  from  tlie  south,  likely  to  have  influence  on  the 
weather  in  Canada.  It  is  necessary  to  remark  that,  for  any  reliable 
forecast  of  changes  of  weather  likely  to  result  in  Canada  from  dis- 
turbances in  the  neighbourhood  of  Bermuda,  it  would  be  necessary  to 
consider  the  effect  of  changes  that  might  occur  in  the  intervening  region, 
and  the  atmospheric  conditions  along  the  coasts  of  the  United  States. 
These  are  systematically  taken  cognizance  of  at  the  Office  at  Washington, 
which  would  unquestionably  desire  to  be  furnished  with  nny  meteoro* 
logical  reports  sent  from  Bermuda.  The  well-known  liberality  of  the 
Washington  Office  leads  the  Council  to  expect  that  information  of  the 
nature  now  in  question,  which  that  Office  might  obtain,  would  be 
readily  communicated  to  Toronto,  and,  combined  with  this,  the  reports 
from  Bermuda  might  reasonably  be  expected  to  supply  very  valuable 
data  for  forecasting  the  weather  on  the  coasts  of  Canada,  the  importance 
of  accuracy  in  which  to  the  ships  of  Her  Majesty's  Navy,  as  well  as 
the  Mercantile  Marine,  is  indisputable. 

With  reference  to  the  cost  of  establishing  and  maintaining  such  a 
meteorological  station,  I  am  to  state  the  usual  equipment  of  instniments 
for  a  telegraphic  reporting  station  is  about  12/.  No  special  building  is 
needed,  and  suitable  places  for  the  instruments  could,  no  doubt,  readily 
be  found  in  or  near  the  telegraph  office.  Further,  as  the  requisite 
observations  would  only  occupy  a  few  minutes  tvro  or  three  times  a  day, 
it  would  probably  be  possible  to  secure  the  services  of  one  or  other  of 
the  telegraph  signallers  by  a  small  payment,  such  as  is  usual  at  similar 
stations  in  this  country,  which  would  not  exceed  15/.  to  20/.  yearly. 

I  am,  &c. 
(Signed)        Robert  H.  Scott, 

The  Assistant  Secretary,  Secretary. 

Marine  Department^  Board  of  Trade. 
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APPENDIX  XIV. 

Fishery  Barometebs. 

List  of  Places  supplied  with  Fishery  Babom btsrb. 

Shetland  Isles. — •Balta  Sound,  *U7a  Sound,  *Nesting,  *Lerwick, 
*Sandsair,  *Scallowa7,  ♦Symbister. 

Orkney  Isles. — ^Westray,  *Burra,  ^Kirkwall. 

Scotland,  east  coast, — Freswick,  Auchengill,  •Keiss,  *Staxigoe, 
♦Wick,  *Sarclet,  *Lyb8ter,  •Dunbeath,  *Portmahoinack,  *Cromarty, 
♦Avoch,  *Nairn,  *Burghead,  *Portes8ie,  •Port  Knockie,  •Portsoy, 
•Whitehills,  *Gardenstown,  •Rosehearty,  *Pitullie,  *Inverallochy, 
♦Pointlaw,  *Findon,  *Portlethen,  *Skateraw,  •Stonehaven,  •Arbroath, 
•Broughty  Ferry,  •St.  Andrews,  •Crail,  •Cellardyke,  *St.  Mouance^ 
•Burntisland,  •Newhaven. 

England,  east  coast. — •Berwick,  •North  Shields,  •South  Shields, 
•Sunderland,  •West  Hartlepool,  •Staithes,  •Scarborough,  •Filey,  •Flam- 
borough,  •Bridlington  Quay,  Withernsea,  Hull,  •Lynn  (2),  •Wells, 
•Gorleston,  •Harwich,  •Brightlingsea,  •Margate,  •Deal,  •Kingsdown, 
•Dover. 

England,  south  coast — Bognor,  Ryde,  East  Cowes,  Bembridge, 
Brixton,  Atherfield,  Ventnor  (2),  •Gorey  (Jersey),  Haslar  Hospital, 
Poole,  Weymouth,  Portland,  Budleigh  Salterton,  Exmouth,  Cawsand, 
Mevagissey,  Gorranhaven,  Devoran,  Portscath,  Penryn,  Durgan, 
Porthallow,  Falmouth,  Ck>verack,  Newlyn,  Mousehole. 

England,  south-west  coast, — St.  Ives,  Hayle,  Padstow,  Port  Isaac, 
Boscastle,  Highbridge,  Weston-super-Mare. 

Wales, — ^Briton  Ferry,  Swansea,^  Angle,  •Milford,  Nevin,  Camarvoo. 

England,  north-^est  coast, — •Fleetwood,  •Morecambe,  •Maryport, 

Isle  of  Jfan.— •Douglas,  •Port  St.  Mary,  •Peel. 

Scotland^  south-west  coast, — •Port  Patrick,  •Stranraer. 

Ireland,  east  coast, — ^•Cushendall,  •Belfast,  •Bangor  (Co.  Down), 
•Groom sport,  •Donaghadee,  •Ardglass,  •Carlingford,  •Greenore, 
•Dundalk,  •Malahide,  •Howth,  •Kingstown  (2),  •Bray,  •Wicklow. 

Ireland,  south  coast. — Dunmore  East,  Dungarvan,  Crosshaven, 
Kinsale,  Union  Hall,  Castletownsend,  Baltimore,  SchuU,  Crookhaven. 

Ireland,  west  coast. — •  Valencia,  Dingle,  Tralee,  Tarbert,  Kilcredane, 
Kilronan,  Spiddal,  •EUy  Bay,  •Ballyglass,  •Ballycastle  (Co.  Mayo), 
•Donogal,^Tribane,  •Killybegs,  •Teelin,  •Portnoo,  •Burton  Port,  •Kin- 
caslagh,  •Bunbeg. 

Ireland,  north  coast,  —  •Dunfanaghy,  •Rathmullen,  •Buncrana^ 
•Moville,  Greencastle,  •Portinish,  •Portstewart.  * 

Scotland,  west  coast, — •Tarbert  (Loch  Fyne),  •Campbeltown, 
•Carradale,  •Portreo  (Isle  of  Skye),  •Plockton,  East  Mey,  •Stroma. 

Hebrides, — •Stomoway,    Portnaguiran,    •Obb,    Valtos,    Garloway, 

•Ness. 

•  Inspected. 
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SumcART  of  Stations  supplied  with  iNSXRUMBirrs. 


England  and  Wales  « 
Scotland  and  Isle  of  Man 
Ireland 


-  66 

-  62 

-  49 


177 


APPEITDIX  XV. 

List  of  Stations  from  which  Continuous  Becobds  of  Bbiobt 

Sunshine  have  been  received. 


station. 


Observer. 


Aberdeen  Obseiratorj 

Armagh  Observatory 

Blackpool 

Cambridge 

Chnrchstoke        -  - 

Cirencester 

CronkboumCy  Isle  of  Man 

CuUompton 

Dublin    - 

Durham  .  -  - 

Sastbonrne 

Falmoath  Obserratorj  - 

Geldeston,  Beccles 
Glasgow 
Haatmgs 
Hillington 

Jersey  (St.  Helier's) 
Kew  Observatory 

Leicester  (lliiircaston)  - 

Llandudno 

London,  Banhill  Bow 

„        Westminster     - 
Ifarehmont 
Markree  Castle  - 

Newton  Beigny  (Penrith) 
Oswald  Kirk,  Yorkshire  - 
Oxford    .  -  - 

Farsonstown 

Plymoath 
St.Ann*sHead  - 
Southampton 
Stonyburst 
Stomoway 
Snttmi  Coldfleld  - 
Swanbister  (Orimey) 


Prof.  C.  Niven,  M.A.,  F.R.S. 

J.  L.  E.  Dreyer,  Ph.D.,  F.BJL.S. 

J.  Wolstenholme. 

H.  Todd^ 

P.  Wright,  F.C.S.,  F.B.  Met.  Soc. 

Prof.  Ohm,  B.A.,  V.K.  Met  Soc. 

A.  W.  Moore,  M.A.,  J.P, 

Thos.  Turner,  J.P.,  F.R.  Met.  Soc. 
Major  Kirkwood,  R.£. 
H.  J.  Carpenter. 

B.  Sheward,  F.R.  Met  Soc. 

£.  Kitto,  F.B.  Met.  Soc. ;  for  the    B. 

Cornwall  Polytechnic  Soc. 
£.  T.  Dowson,  F.R.  Met.  Soc. 
Prof.  B.  Grant,  M.A.,  LLD.,  F.B.S. 
H.  Colbome,  M.B.C.S. 
Bev.  H.  £.  B.  Ffolkes,  MA..,  F.B.  Met. 

Soc. 
Capt.  Bichard,  Harbour  Master. 
G.  M.   Whipple,  B.Sc.,  F.B.A.S.  ;  for 

the  Kew  Committee. 
Bev.  T.  A.  Preston,  M.A.»  F.B.  Met 

Soc. 
J.  Nicol,  M.D.,  J.P.,  F.B.  Met.  Soc. 
Messrs.  de  la  Bue. 
The  Staif,  Meteorological  Office. 
P.  Loney. 

A.  Marth,  F.B.A.S. ;   for  Col.  £.    II. 
Cooper,  F.B.A.S. 

T.  G.  Benn,  F.B.  Met.  Soc. 

B.  Thompson. 

£.  J.  Stone,  F.B.S. 

O.  Boeddicker,  Ph.D. ;  for  the  Earl  of 

BoBse,  K.P.,F.B.S. 
J.  Merrifield,  LL.D.,  F.B.A.S. 
S.  Blake. 

SirC.  Wilson,  Col.  B.E.,  E.C.B.,  F.B.S. 
Rev.  W.  Sidgreaves. 
John  Forbes. 

C.  F.  Marston,  C.£. 
W.  Irvine  Fortescue. 
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Station. 

1 

Obserrer. 

m                                 t.                                m 

Valencia  Island  -           -    .        - 

Westgate-on  -  Sea 

Worksop             -*          - 

York 

Georgetown,  Demerara  -            -            - 

J.  £.  Galium,  F.  R.  Met.  Soc. 
J.  Norman  Lockyer,  F.B.8. 
H.  Mellish,  F.B.-Met.  Soc. 
J.  K.  Clarke,  B.A.,  B.Sc. 

G.  S.  Jenman. 

In  addition,  the  number  of  hours  sunshine  recorded  each  daj  is  reported  from  the 
foUoiring  Stations  : — 


Gleocarron 
Fort  Augustus  - 
Braemar 
Stowell 


-  I>.  D.  Munro. 

-  Rev.  E.  G.  Cody,  O.S.B. 
>  J.  A.  Aitken,  J. P. 

-  Rev.  H.  J.  Toole,  F.R.  Met.  Soc. 


APPENDIX  XVI. 


Returns  from 
observatories. 


Examination  of 
returns. 


Methods  followed  in  dealing  with  Meteorological   Returns 
FROM  Land  Stations  in  the  British  Isles. 

These  stations  are  of  five  classes,  as  stated  on  page  16. 

I. — ObservcUories  continuously  observing  all  the  Meteorological  Elements. 

Hourly  measurements  of  the  curves  obtained  from  the  self-recording 
instrumeuts  at  the  observatories  of  the  Office  are  made  hy  the 
observers  at  each  station^  on  printed  forms  supplied  for  the  purpose, 
vvhich,  together  with  the  curves,  are  forwarde<i  to  the  Office  weekly. 
Thoy  comprise  measurements  of  the  barograms,  of  the  dry -bulb  and  wet- 
bulb  thermograms,  of  the  anemograms,  and  of  the  ruin-gauge  curves. 

The  measurements  are  subjected  to  a  careful  examination  in  order  to 
■ensure  as  far  as  possible  their  accuracy,  and  the  regulations  which  have 
been  adopted  to  secure  thiri  end  are  in  the  main  the  same  as  those 
which  will  be  found  in  the  Report  of  the  Office  for  1868.  They  com- 
prise rules  for  the  guidance  of  observers,  as  well  as  of  the  assistants 
charged  with  the  examination  of'the  work  at  the  Office.  Attention  need 
be  called  here  to  only  two  of  these  rules,  viz.,  (a)  the  use  of  subsidiary 
sheets  on  which  are  entered  the  results  of  a  second  set  of  measure- 
ments of  the  curves  made  after,  and  quite  independently  of,  the  first  set, 
and  with  a  different  scale,  the  two  sets  oi  measurements  being  after- 
wards compared  together,  and  any  differences  found  inquired  into  and  set 
right ;  and  (b)  the  i^e-measurements  of  the  curve  made  by  the  assistants 
at  the  Meteorological  Office,  and  which  always  amounts  to  40,  and  ia 
doubtful  cases  to  many  more,  per  month,  for  each  element.      The 

attention  of  the  observers  is  always  drawn  to  such  errors  as  may  be 

examination  and  detected,  and  to  any  &ilures  in  the  continuitj*  of  the  curves  arising  £rom 
S^QciL  failure  of  the  light,  stoppage  of  the  clock,  defective  photography,  faulty 

action  of  the  wet-bulb  thermometer,  Sec, ;  a  report  containing  the 
results  of  the  examination  of  each  Observatory  being  also  submitted  to 
the  Council  periodically.  The  curves  and  tabulations  are  eventually 
bound  and  stored  in  the  Office. 


Remits  of 
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In  oonnericm  with  this  work  should  be  mentioned  the  general  watch  ^^^j'"^^' 
^which  has  to  be  kept  oyer  the  working  of  the  obeervatoriea  and  of  the  obserratory 
iiistrainentSy  not  onlj  to  secure  uniformitj  amongst  them  and  observance  ^^^^ 
<3lt  rulesy  hot  also  to  guard  against  small  changes  which  are  liable  to 
occur  at  certain  times,  especially  with  the  thermographs,  and  which  may 
affect  the  scale- values  of  the  instrument  or  the  datum  lines  used  for  the 
tabulation  of  the  curves.    About  twice  a  year  this  work  calls  for  special 
examination,   entailing  some   considerable   time  and  occasionally  the 
engraving  of  new  scales  for  measuring  the  curves. 

The  photographic  curves  are  also  used  in  the  harmonic  analyser ;  and  Harmonic 
for  this  purpose  the  barograms  require  a  slight  special  preparation.  •xaijwst. 

Mkthod  of  dsalino  with  the  Numerical  Bbsults  fbom  the 

Selp-becordinq  Obseryatories. 

In  dealing  with  the  tabulations  the  first  step  is  to  go  over  the  sheets  Interpolations. 
and  fill  up  by  interpolation,  wherever  possible,  any  gaps  or  breaks  in  the 
continuity  of  the  record. 

The  record  having  been  made  as  complete  as  possible,  the  daily,  five-  Cleans, 
daily,  and  monthly  means  of  the  barometer  and  of  the  dry-bulb  and  wet- 
bulb  thermometers  are  deduced. 

The  hourly  vapour  tension  is  then  computed  by   an  expansion  of  'Vapour tension, 
Glaisher's  Hygrometrical  Tables,  prepared  in  the  Office,  and  the  work  is 
independently  checked. 

A  copy  is  next  prepared  of  the  above-mentioned  hourly  measurements  HouriyReadings. 
of  the  barometer,  dry -bulb  and  wet-bulb  thermometers,  wind  and  rain 
curves,  and  of  the  computed  values  of  vapour  tension.  To  these  are 
added  the  daily  means  of  the  three  first-mentioned  elements,  the  extremes 
and  daily  range  of  pressure  and  temperature,  and  the  daily  totals  of 
ninfall,  and  the  whole  series  is  printed  and  published  under  the  title  of 
'<  Hourly  readings  from  the  self-recording  Instruments  at  the  Four 
**  Observatories  under  the  Meteorological  Council." 

To  ensure  accuracy  the  sheets  are  read  over  in  proof  with  the 
original  measurements  of  the  curves.  The  interpolated  readings  are 
printed  in  itiUic  type,  but  no  distinguishing  mark  is  affixed  to  means 
which  are  partly  based  on  them.  When  the  gap  in  the  record  is  too 
long  to  be  dealt  with  by  an  interpolation  of  the  missing  hourly  readings, 
the  mean  for  the  day  ib  obtained  either  from  the  miiximum  and  mini- 
mum readings  for  the  day,  or  by  an  interpolation  from  the  adjacent 
daily  means,  and  the  result  thus  obtained  is  printed  as  an  approximation. 

The  five-daily,  monthly,  and  annual  means,  together  with  the  absolute  ^^^"^^  Tablen. 
extremes  of  pressure  and  temperature  for  each  montli,  are  printed  as 
part  of  the  '^  Hourly  Readings."     The  tables  are  repeated  in  French 
measures. 

The  gale  tables  printed  in  the  text  of  the  Quarterly  Weather  Report,  ^JSliSt*^* 
which  show  the  extent,  duration,  and  d^ree  of  severity  of  all  the  weatherSeports. 
stronger  gales,  are  prepared  from  the  tabulations  of  the  anemograms  ^^^-^  tallen. 
received   from  the    self-recording  observatories,  together  with  those 
received  from  the  extra  anemographic  stations. 

II. — Anemographic  Stations  at  which  the  Wind  is  recorded 

continuously. 

The  anemograms  received  from  the  stations  enumerated  on  pages  108 
€t  seq.  are  regularly  examined  and  tabulated  in  the  Office,  and  the  sheets 
bound  up  in  volumes.    Besides  special  inquiries  on  legal  and  other  points 
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that  from  time  to  time  arise,  and  in  which  these  docmnents  are  of  high 
importance,  the  tahulations  are  always  employed  in  the  preparation  of 
the  summary  of  weather  and  gale  tables  for  the  Quarterly  Weather 
Report.  They  are  also  regularly  used  in  the  checking  of  the  Storm 
Warnings  issued  by  the  Office. 


III. — Land  Stations' of  the  Second  Order, 

Origin  and  Ever  sinco  the  year  1866  returns  of  more  or  less  completeness  have 

sysSmf  °'  \ieeiix  received  from  land  stations  in  the  United  Kingdom.     In  that  year 

there  was  only  one  station,  but  by  1871  the  number  had  increased  to 
15,  and  five  years  later  to  49,  including  14  stations  belonging  to  the 
Eoyal  Meteorological  Society,  copies  of  the  returns  from  which  were 
sent  to  the  Office  under  a  special  arrangement  with  the  Society. 

At  the  end  of  the  present  year  the  total  number  of  stations  was  97, 
including  17  belonging  to  the  Royal  Meteorological  Society  and  19 
belonging  to  the  Scottish  Meteorological  Society. 

This  is  an  increase  of  20  stations  as  compared  with  the  previous  year, 
which  is  mainly  due  to  the  fresh  arrangement  mentioned  on  page  19. 

It  must,  however,  be  observed  that  while  this  number  is  exclusive  of 
the  self-recording  observatories  and  of  the  anemographic  stations,  it  in- 
cludes several  others  from  which  only  very  scanty  information  is  received. 

The  stations  are  distributed  as  follows :  43  in  England,  4  in  Wales, 
26  in  Scotland,  and  24  in  Ireland. 

The  methods  followed  with  regard  to  the  examination  and  publishing 
of  these  returns  have  been  fully  detailed  in  previous  reports,  and  need 
not  now  be  repeated.  The  only  changes  introduced  into  the  volume  at 
present  in  hand,  namely,  that  for  1886,  refer  to  the  barometer  readings, 
which  are  for  the  first  time  given  at  station-level  instead  of  being  re- 
duced to  the  mean  sea-level ;  and  to  the  humidity,  where  the  depression 
of  the  wet-bulb  is  now  shown,  the  international  forms  A  and  B  being 
modified  accordingly. 

This  volume  (1886)  will  contain  returns  from  66  stations,  a  larger 
number  than  has  been  included  in  any  volume  that  has  preceded  it. 

Arrangements  have  been  made  under  which  it  is  hoped  that  the 
arrears  of  this  publication  will  be  rapidly  reduced. 

Reports  from  11  of  the  Irish  stations  are  regularly  supplied  to  the 
Registrar-General  for  Ireland  for  his  Weekly  and  Quarterly  Returns. 

New  stations.  When  an  application  for  the  adoption  of  a  new  station  is  received,  a 

schedule  is  forwarded  to  the  observer  containing  a  series  of  questions  as 
to  the  outfit  of  the  station,  the  exposure  of  the  instruments,  and  the 
influence  likely  to  be  exerted  on  their  indications  by  surrounding  objects, 
such  as  houses  and  trees.  Only  mercurial  barometers  are  accepted,  and 
only  such  as  have  been  duly  verified.  All  thermometers  must  have  been 
tested  at  Kew.  A  plan  of  the  station,  showing  the  positions  of  the 
instruments  with  regard  to  neighbouring  objects,  is  also  required. 

On  the  return  of  this  schedule  the  answers  are  considered,  and, 
where  necessary,  alterations  are  advised. 

If,  however,  the  existing  ai*rangements  are  satisfactory,  tables  for 
reducing  the  barometer  readings  to  32°  Fahrenheit  at  mean  sea  level  are 
prepared  and  duplicates  sent  to  the  observer,  together  with  a  set  of 
Hygrometrical  Tables,  and  a  copy  of  "  Instructions  in  the  Use  of 
Meteorological  Instruments." 
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The  first  returns  are  compared  and  examined  with  special  care,  and  a 
report  of  the  result  of  the  examination  is  forwarded  to  the  observer, 
with  instructions  how  best  to  improve  and  complete  the  returns. 

There  are  still  manj  parts  of  the  British  Islands  verj  poorly  repre- 
ented  bj  the  existing  stations,  and  any  information  for  these  districts 
would  be  valuable. 

The   daily  records  of  sunshine  which  are   now  received   from  39  Sunshine 
Stations  in  the  British  Islands  are  examined  generally  to  guard  against  '^^   ^ 
accidental  changes  in  the  adjustment  of  the  instruments.     Notes  ex- 
plaining any  omission  or  accidental  defect  are  added  to  the  cards  if 
required,  and  after  their  receipt  has  been  acknowledged,  they  are  duly 
stamped  and  dated  and  then  stored  in  the  Office. 

A  tabulation  of  these  curves  is  published  as  part  of  the  Weekly  Weekly  totals. 
Weather  Report,  mentioned  iu  Appendix  YIIL,  and  for  those  stations 
which  are  also  Stations  of  the  Second  Order  the  monthly  totals  of  bright 
sunshine  in  hours,  together  with  the  percentage  of  its  possible  duration, 
are  pablished  as  Part  IV.  of  '^  Returns  from  Stations  of  the  Second 
Order/'  A  table  showing  the  daily  amount  of  sunshine  at  Bunhill  Row, 
one  of  the  London  stations,  is  also  prepared  quarterly  for  the  Royal 
Meteorological  Society. 

iNSPSCnOM. 

The  Stations  of  the  Second  Order  are  regularly  inspected,  the  atten- 
tion of  the  inspector  being  directed  by  the  Office  to  any  special  point 
which  may  require  investigation. 

IV. — Telegraphic  Beporting  Stations. 

Fun  particulars  relating  to  these  stations,  the  information  received 
from  them,  and  the  method  of  dealiug  with  that  information,  will  be 
found  in  Appendix  VII.  to  the  Report  for  the  year  1888-9.  A 
paragr^h  in  that  Appendix  (p.  60)  explains  the  use  that  is  made  of  the 
monthly  schedules  sent  in  by  the  observers. 

V. — Extra  Stations. 

No  returns  from  Stations  of  the  Fiflh  Class  are  published  by  the 
Office,  but  Bome  of  them  are  regularly  used  in  the  checking  of  the 
Storm  Warnings,  and  all  are  available  for  any  special  investigation  that 
may  be  taken  up. 

The  rainf  aO  values  at  these  stations  are,  however,  copied  and  supplied 
to  Mr.  Symons,  F»R.S.y  for  publication  iu  *'  British  Rainfall." 
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A.PPENDIX  XVIII. 

AOOE88ION8  TO  THX  LiBRABT  DURXKG  THX   YbAR  SNDINQ 

3l8T  March  1890. 

II  Abereromliy,  Hon.  B. — On  Meldrmn's  roles  for  handlin^^  ships  in  the 
hurricanes  of  the  boatliem  Indian  Ocean  ;  with  researches  on  the  nature  of  hurricanes 
generally,    la.  8^.    {Joum*  Scott.  Meteor.  Soc.,  Srd  eer.  No.  yi.) 

*  ^»—  Seas  and  skies  in  nanj  latitudes  or  wanderings  in  search  of  weather. 
8®.    London,  1888. 

II  Aitken,  J. — On  improyements  in  the  apparatus  for  counting  the  dust  particles 
in  the  atmosphere.    Parts  i.  and  ii.    8°.    (Proc.  Ji.  Soc.  Edinb.,  zvi.,  1889,  p,  135.) 

Algiers,  Sendee  Central  H6t6orologiqne  de  TAlgMe.— Bulletin  meusuei. 

1888,  Jan. — ^Dec.    sm.  f*.    s.l.e.a. 

[Algiers,    Service  lUtforologiqne    dn   Gonyemement  GWn^ral  de 

FAlgerie.] — Bulletin  m^t^roIogiquederAlg^rie.    1889,  Jan.  1 — Dec.  81.  oblong 
sm.  f*.     Sheets. 

(Allahabad,  Keteorological  Office.)— Administration  report  of  the  Meteoro- 
logical Reporter  to  GoTemment,  North- Western  ProTinoes  and  Oudh,  for  the  year 
1&8-89.    sm.  P.    s.l.e.a. 

[ ]  Brief  sketch  of  the  meteorology  of  the  North- Western  Provinces, 

Oudh  and  Eastern  Bijpntana,  for  the  year  1888.    sm.  f».    s.l.e.a. 

*  Allan,  W.— Weather  wisdom  from  January  to  December,  wlterein  will  be 
found  much  that  is  curious,  entertaining,  and  instructiye.    sm.  8^.    Ix>ndon,  [1889.] 

Altitudes,  Table  of.    sm.  9*.    Sheet. 

American  Meteorological  JonmaL — A  monthly  reyiew  of  meteoroio^, 

medical  climatology,  and  geography.    Edited  by  K.  W.  Harrington  snd  A  L. 
Botch.    Vol.  v.,  1888-1889.    la.  8^    Ann  Arbor,  s.a. 

Amsterdam,   Eon.   ITederlandsch  Aardr^jkslnmdig  Gtenootschap.— 

Tijdschnft    .    .    .    onder  redactie  yan  C.  M.  Kan  en  J.  MTC.  A.  T^nmemuUL 
Tweede  serie.    Deel  yi.    Meer  uitgebreide  artikelen.    S^.    Leiden,  1S89. 

_—   Tijdschrift     .     .     .    onder   redactie     van    C.    1[.  Kan    en 

J.  M.  C.  A.  Timmerman.    Tweede  serie.    Deel  vi.    Yerslagen  en  aardrijkskun- 
d^  mededeelingen.    8^    Leiden,  1889. 

II  Angot,  A. — ]^tude  sur  la  marche  diume  du  barom^tre.  la.  4<'.  XAnn.  Bureau 
centr.  wUtior.  France,  1887,  L,/>.  B.  287.) 

Arata,  P.  N. — ^  elima  y  las  condieiones  higi^nioas  de  la  ciudad  de  Buenos 
Aires,    la.  S"*.    Buenos  Aires,  1889. 

AngOStin,  F. — UntersuchuMen  iiber  die  Temperatur  von  Prag.  la.  8". 
[Sitzungsh,  k.  b6hm.  Geaeiisch.  Wissensch,  maih.^naturw,  CL,  1889,  Bd.  ii.,  p.  857.] 

Avignon,  Commission  M6t6orologiqne  dn  Bipartement  de  Vanclnse.^ 

Compte-rendu  pour  I'ann^e  1888.    sm.  f?.    8.1.eju 

Azambnja,  G.  A  de. — Annnario  da  Provincia  de  Bio  Grande  do  Sul  para  os 
annos  de  1889  e  1890.    2  vols.    sm.  S^.    Porto  Alegre,  1888-^9. 

^  II  Barher,  S. — The  ontUne  of  cloud  forms:  the  electric  cumulus,  anvil  cloud, 
and  rain-ball,    b^     {Pop.  Sc.  JRev.,  f  year,  p.  359.) 

•    BataYia«  Kagnetical  and  Keteorological  Observatory.— Obseryations. 

.    .    .    Pttblished  nnder  the  direction  of  Dr.  J.  P.  Van  der  Stok.    Vol.  xi., 
1888.    t*.    Batavia,  1889. 

KoTS.— Books  marked  *  have  been  aoquired  l^  purchase;  the  others  ue  donations  from 
instititlions,  societies,  or  authors.  Those  marked  U  are  ozoerpt  papers,  extra  copies  of  which 
have  been  sepantely  printed. 

In  some  cases  additional  publications  have  been  received  besides  those  spedAed,  but  onl j 
completed  volumes  or  yean  are  given  here. 
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OlwerTatoriimL  —  Regenwumemuigen    in  NederLandjieh-IiidiS. 
Tieiide  .Taarg.  1688.    Door  J.  P.  Van  der  Stok.    8^    BataTia,  1889. 

Title  page  and  preikce  in  the  English  language  also. 

II  Bayard,  F.G. — Tables  and  diagrams  illostrating  the  diamal  range  of  baro- 
metric pressure  in  the  British  Isles  during  the  years  1876-1880.  Calculated  from 
the  records  of  nine  meteorological  observatories  in  Great  Britain  and  Ireland,  la. 
4«.     iQtiart.  Weather  Rep.,  \8B0,  Part  l,  ^pp»  ili*  p.  [19].) 

II  Bobber*  W.  J.  van. — Abbifngigkeit  der  Stiirke  des  Unterwindes  von  der  Un- 
terlage.     la.  8^    {Ann.  Hydr,  mar.  Meteor.,  1889,  DezS) 

*  — — — -  Lehrbuch  der  Meteorologie  fur  Studierende  and  znm  Gebrauche  in  der 
Praxis,    la.  8«.     Stuttgart,  1890  [1889]. 

*  II  Bec^uerel,  [A.C.] — Recherchessarles  causes  der Aectrieit^atmoeph^riqae 
et  terrestre  et  sur  lea  effetfi  chimiques  produits  en  vertu  d'actions  lentes  avec  ou 
sans  le  concours  des  forces  ^lectriques.  4°.  (Mint,  acad,  sc,  Paris,  xxvii.,  2* 
partie,  1856,  p.  153.) 

*  II  .......^  Recherches  but  la  temperature  de  I'air  au  Nord,  au  Midi  loin  et  pr^s 

des  arbres.    4*>.     [Jlf^m.  acad.  sc,,  Paris,  zxzii.,  p,  893.] 

*  II  De  la  temperature  moyenne  d'un  lieu,  ct  des  difficult^s  que  prStenfe 

sa  determination.    3*  memoire.    4^     IM^m.  acad.  sc,  Paris,  xxxii.,  p.  49 5. J 

*  II  [  ]  De  la  temperature  de  Fair  k  C  heures  du  matin  et  an  lever  du  soleil. 
4'  mlm.     4\     [Af^m.  acad,  sc.,  Paris,  xxxii.,  p.  537.] 

De  la  temperature  de  Tair  dans  les  coaches  atmospheriques  voisines  du 


sol.    5*  mem.    4^.     [3f^fii.  acad.  sc,,  Paris,  xxxii.,  p,  555.] 

*  II  — —  De  la  temperature  de  Pair  et  de  celle  des  coiiches  su^erficielles  de 
la  terre.     6'  mem.     4^     {Mim.  acad,  sc,  Paris,  xxxii.,  p.  599.) 

Ij  —  Sur  la  temperature  de  I'air  et  ses  variations  suivant  retat  da  sol. 


♦ 


7*  mem.     4%    {Mim.  acad,  sc,  Paris,  xxxii.,  p.  665.) 

*  Ij  -^-^—  Sur  la  temperature  des  couches  terrestres  au-dessous  du  sol  jusqu'4 
36  metres  de  profondeur.    8"  mem.     4°.     (MSm.  acad,  sc,  Paris,  xxxii.,  p.  721.) 

*  11  Note  sur  la  psjchrometrie  61ectrique.    4°.     [^MAh.  acad.  sc,  Paris, 

xxxii.,  p,  569.] 

*  ,1  .  Memoire  sur  les  zones  d^orages  k  greie  dans  les  departements  du 
Loiret,  de  Loir-et-Cher  et  de  Seine-et-Mame  et  sur  Tinilaence  qu'exercent  sur  elles 
plusieurs  causes  locales.  Communique  ...  13  nov.  1865.  4*>,  {Mim.  acad. 
sc,  Paris,  XXXV,,  1866,/).  689.) 

*  I!  ^— —  Memoire  sur  les  zones  d'orages  ^  grdle  dans  les  departements  d'Eure- 
et-Loir  et  Loir-et-Cher.    4^.     {MSm,  acad.  sc,  Paris,  xxxvi.,  1870,  p.  83.) 

*  II  Memoire  sur  les  pluies.    4^.     [^MSm.  acad.  sc,  Paris,  xxxvi.,  1870, 

p,  121.] 

*  II  I  Recherches  sur  la  cause  des  phenom^nes  lumineux  de  Tatmosph^re 
et  des  espaces  planetaires,  pouvant  avoir  une  origine  eiectriqoe.  Lu  .  .  .  12 
nov.  1872.     4^,     (Mhn.  acad.  sc,  Paris,  xxxviii.,  1878,  p.  895.) 

*  II  — — -  et  E.— "Memoire  sur  la  temperature  des  sols  converts  de  bas  vegetaux 
ou  denudes.  Ln  .  .  .  6  nov.  1871.  4°.  [M^m.  acad,  sc,  Paris,  xxxviii., 
1873,  p.  251.] 

*  II  __  .^._  Memoire  sur  la  temperature  des  sols  converts  de  bas 
veget  uix  et  denudes  pendant  une  saison  pluvieuse,  observee  avec  le  thermometre 
eicctrique.    4".     [ATrfw.  acad.  sc,  Paris,  xxxviii.,  1878,  p.  633.] 

*  ' Memoire  sur  la  temperature  de  deux  sols  semblables,  I'un 

deouao,  I'autre  couvert  de  gazon,  observee  avec  le  thermometre  eiectriqve  pendant 
les  annees,  1873-74.  Lu  .  .  .  13  fev.  1874  et  29  mars  1875.  2  parts.  4°. 
{M6m.  acad.  sc,  Paris,  xl.) 

*  1 1  «  _  Memoire.  sar  la  temperature  de  I'air  k  la  surface  du  sol  et  de  la 

terre  jusqu'li  trente-six  m^res  de  profondeur,  ainsi  que  sur  la  temperature  de  denx  sols. 
Tun  denude,  Tautre  couvert  de  gazon,  pendant  les  annees  1875-77.  Lu  .  .  .  . 
1875,  1877,  1878.     3  parts.     4».     {Mim.acad,  sc,  Paris,  xli.) 

For  continuation  see  Becquerel,  E.  et  H, 

*  II  .......  ^..^  Observations  de   temperature  foites   an  Museum  d'Histoire 

Naturelle  pendant  les  anneet  meteorologiqnes  1875-1877  avec  les  thermom^tres 
eiectriques  places  sous  le  sol  depuis  la  surface  Jusqn*^  86  metres  de  profondeur  ainsi 
que  dims  Tair  au  nord  et  k  20  metres  au-dessus  du  sol.  Extrait  Mem.  acad.  sc.  1876- 
78.    la.  4^,     {Nouv,  arch,  mus,  hist,  not,,  Paris,  2*  sSr,,  ii.,p.  157.) 

For  continoation  see  Beequerei,  E,  el  H. 


Appendix  XV I  11.  116 

**  II  Beeauereli  S.  et  H.— -M^moire  snr  la  temperature  de  Fair  ^  la  sorfiice 
dn  sol  et  de  la  tene  jiisqa'k  trente-six  metres  de  profondear,  ainsi  que  sur  la  temperature 
de  deux  eols,  I'lin  denude,  I'aatre  oonvert  de  g^xon,  pendant  lee  annees  1878-1880. 
S  pacts.     4<*.    {Mhn^  aoad.  se.,  Paris,  xlii.) 

For  previous  years  see  Becquerely  \_A,  C]  ei  E, 

*  II Obserrattons  de  temperature  fiutes  an  Mnsenm  d'HistoIre 

Katorelle  pendant  les  annfes  raeteorologiqnes  1878-1882  avec  les  thermom^tres 
eiectriqaes  places  sons  le  sol,  depais  la  surface  jusqu'^k  36  metres  de  profondenr, 
tinsi  qoe  dans  I'air,  an  nord,  et  k  20  metres  anudessus  du  sol.  Extrait  des  Mem. 
acad.  Bc.  1879-8'H.  4  parts,  la.  4**,  {Nouv,  arch.  mwt.  hist.  naL,  Paris,  2*  aSne, 
iii  p.  297  ;  It.  p,  859  ;  t.  p,  889  ;  ri.  p,  299.) 

For  preyious  years  see  Becquerel,  [il.  C]  et  JE. 

B6liz6. — Sammary  of  meteorological  obserrations  at  8t  Joseph's  Observatory 
during  the  months  of  Jan. — Dec.  1888-89.  4^.  Sheets.  (^The  Angelus,  Belize, 
iv.-v.,  1888-89.) 

II  Bergi  E. — ^Dio  (Jewitter  Basslands  im  Jahre  1886.  Der  Akademie  vorgele^ 
am  7  Nov.  1889.  sm.  f^.  (St.  Petersburg),  1890.  (^Repert.  Meteor.,  Bd.  xiii., 
No.  5.) 

Berlin,  Deutsche  meteorologisdie  OeeellBchaft—Berliner  Zweigverein  der 

Deutschen  meteorologischen  GtosellBchaft.  Siebentes  Vereinfljahr,  ]  890.    8^    Berlin, 
1890. 


hydrograpliiBclies  Amt  dee  Beichs-Harme-Ainte.— Aiigemeine 

Infaalts-Uebersicht  und  ausftlhrliches  Sach-  nnd  Namen-Register  der  Janrgange 
1S73-1888  der  Annalen  der  Hydrographie  und  Maritimen  Meteorologie.  Ann.  der 
Hydr.  und  mar.  Meteor.,  1889,  Heft  rii.    la.  8^.     Berlin,  1889. 

Annalen  der  Hydrographie  und  maritimen    Meteorologie.    xvii. 

Jahrg.  1889.    la.  8<>.    Berlin,  s.a. 

Eoniglich  PrexueiBcheB  meteorologiBclies  Institat— Ergebnisse 

der  meteorologische  Beobaohtungeu  im  Jahre  1887.  llerausgegeben  von  .  .  • 
W.  von  Bezold.     la.  4'*.    Berim,  1889. 

Witterung  nach  den  Beobaohtungen  des  koniglicfaen  meteorolo- 


gischen Instituts.     1889,  Jan. — Dec.     la.  4**.     {Statist.  Kcrresp.) 

Bibliothdque  Uniyerselle  [et  Eevue  Snisse].   ArchiyeB  des  sciences 

^siqnes  ex  natnrelles.  -Troisi^me    periode.    Tomes  xxi.-xxii.     2  vols.  8^ 
idve,  1889. 

BiUwillery  R. — Vergleichende  Besultate  der  durch  Sch&tzung  erhaltenen 
Daten  uber  den  mittleren  Bewolkungsgrad  des  Himmels  und  der  Autzeichnungen 
de«  Sonnenscheinautographen.  sm.  8°.  {Vierteljahr$,  Zurcher  naturf,  GeselUch,, 
1888,  p.  298.) 

II  BirkneTi  0. — I^ie  wissenschaftlichen  Erhebungen  zur  Wasserkatastrophe  in 
der  s&chsischen  Oberlausitz  am  18  Mai  1887.  sm.  f".  {Meteor.  Zeitschr.,  1889, 
Okt.,p.  361.) 

II  _  Spezieller  Bericht  fiber  die  Forschuogen  bezQfflioh  der  Gewitter-  nnd 
Hagelerscheinungcn  w&hrend  des  Jahres  1887.  la.  4**.  {Jahrb.  h.  s&cha.  meteor, 
Inst.,  1887,  Anh.  5.) 

*  Blanford,  H.  F. — ^A  practical  guide  to  the  climates  and  weather  of  India, 
Ceylon  and  Burmah,  and  the  storms  of  lodiau  seas,  based  chiefly  on  the  publiciitions 
of  the  Indian  Meteorological  Department,    la.  S^.    London,  1889. 

|l  Blod^et,  L. — Climatology  of  Pennsylvania,  la.  8».  Harrisburg,  1889.  {Ann. 
Rep.  SecTlntemal  Affaire,  Penn.,  1888,  p.  A  107.) 

Bombay.  Qovemment  Observatory. — Magnetical  and  meteorological  obser- 
vations maac  at  the  Government  Observatory,  Bombay,  in  the  year  1887,  under 
the  direction  of  C.  Chambers  and  C.  Cbambers,  Junior,    la.  4«.    Bombay,  1889. 

{ )  Beport  on  the  condition  and   proceedings  of  the  Government 

Observatory,  Col&ba,  for  the  year  which  ended  with  Uie  SOth  June,  1889.    t*.    8.1.e.a. 

Borneo. — Handbook  of  British  North  Borneo  •  .  •  With  an  introduction  by 
Sir  B.  AlcOCk.    8°.     London,  1886. 

*  II  Brewsteri  Sir  D. — Beport  on  the  hourly  meteorological  roister  kept  at 
Leith  Fort  in  the  years  1826  and  1827.  Bead  19  Feb.  1866.  4'*.  ifrans.  R.  Soc. 
Edinb^  xxIt.,  1867,  p.  351.] 
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Brubane,  Chief  Weather  BureaiL—Meteorologicfti  instrooaonfi  by  C.!L» 

Wragge.    sm-  ^«    Bruhane,  1889. 
—....  ........  Metecvological  rqwrt  for  1887.    im.  f*.    sJ.e.a. 

^-^-» Telegraphic  code  and  special  notioe  to  obcerrera.    f^.    (BriHbene, 

8.a.) 

Poet  and  Tdesr^ph  Department,  Keteorological  BramdL'— 

firisbane  observatory,  Wiokham  Terrace.  Meteorological  sjnopeiii.  1889»  Jao.*-* 
Bee.    f>.     Sheets. 

Table   of  nuaiall   dnring  the  montha  Jan.-*Deo.,  1889. .'.  P, 

Sheets. 

Weather  chart  of  Australasia.    1889,  Jan.  1— Dec  81.     la.  f>. 

Sbeets. 

Bmesels.  Obeerratoire  BoyaL— Ammaire   ...   par;  p.  Fdlie.   1888- 

1889.    58*^7«  Annies.    5  vols.    18».    Bmxelles,  1885-90. 


Bulletin  m^tterologiqae.    1889,  Jan.  1 — Dee.  81.    f^.    Sheets. 


BuchaUi  A.**Beport  on  atmospheric  circulation.    See  [Edimburgh  Challenger 
Office, 

Bucharest,  Academia  Bemana.— Analeie.    Serie  ii.   Tom.  z.,  1887-68.    i 

Tols.    4<».    Bucaresci,  1889. 

iBstitatnl  Keteorologic  al  Bomaniei.— Anaiele   .    .    .    de  S.  C. 

Hepites.    Tom.  iii.,  1887.    la.  4^    Bacnresci,  1889. 

In  the  IVench  langnage  alao. 

■  Ittstmctiuni  pentru  compnnerea  telegramelor  meteorologice.    De 

8.  C.  Hepitee.    8".    Baeuresci,  1895. 


Instructiuni  relatire  la  obserratianile  asnpra  fenomenelor  y^eta- 

tiunei  si  asnpra  animalelor  pCDtm  climatologia  nnei  regiuoi.    la.  8^.    Bucnresci 
1886. 

II  —  Kaport  asnpra  lucr&rilor    Institutnlui  Meteorolo/^c    in    anii 

1886-88.    2nd  and  8rd.    2  vols.    la.  i^,    Bucnresci,  1888-89.    (^AntU,  Inst,  Meteor, 
Boman.,  Tom.  I,  ii.,  1886,  1887.) 

In  the  French  langange  also. 

*  Bushell,  B.— 1  wenty-fire  years'  rain&ll  in  Wirrall,  North-West  Cheshire, 
la.  8«.    Chester,  1889. 

Busin,  [P.] — Quelqnes  considerations  ff^n^rales  but  les  cartes  du  temps  et 
sp^cialement  sur  les  types  isobariques  en  Itfuie.  la.  S°.  (^Anoc,  franq.  avanc.  ec., 
CongrU  de  Nancy,  1886.) 

II  P. — Le  temperature  nell*  Emilia,  nella  Lombardia  e  nel  Veneto.    4f*, 

Bologna,  1888.    {Mem,  R,  Acead,   Sc,  1st.  Bologna,  serie  ir.,   Tom,  iz.,   1888, 
p,  431.) 

II  Sulle  predisom    del    tempo,    hu    8«.    Roma,  1888.    (Riv,  Maria., 

1888,  Marzo.^ 

II  Le  temperature  in  Italia,    sm.  f^.    Torino,  1889.    [J?o//.  Mens.  Osseru. 

Cenir.  MoncoHeri,  Ser.  ii.,  vol,  iz.,  N.  4,  9,  10.] 

(Calciltta.  MeteoroloeiealOffice,  Bengal.)  — Administration  report  of  the 
metearological  Reporter  to  the  Groyemment  of  Bengal  for  the  year  1888-89.    sm.  f'. 

[ ]  Bay  of  Bengal  weather  Chart.    1889,  Jan.  1 — ^Dec.  81.    sm.  f*. 

Sheets. 

_  Bengal  daily  weather  report.     1889.    sm.  t^.    Sheets. 

These  reports  are  only  published  during  the  rainy  season. 

( )  Meteorological  and  rainfall  table  of  the  Froyjnce  of  Bengal  for 

the  weeks  ending  January  4, 1889,  to  January  8, 1890.    f«.    Sheets. 

Meteorological  and  rain&ll   table  of  the  Proyince  of  Bengal  for 

the  months  of  January  to  Dumber  1889,  with  annual  tables,    sm.  f^. 

Meteorological  summary  of  the  monsoon  period  of  1889.    sm.  t*. 

S.I.6.M. 

[Calcutta,  Meteorological  Office,  India.]— Report  on  the  meteorology  of 

India  in  1887.    By  J.  EUot.     18th  year.    f>.    Calcutta,  1889. 

— — Results  of  the  meteorological  observations  taken  at  the  Alipore 

Obsenratory  from  30th  Dec.  1888  to  4th  Jan.  1890.   sm.  f'.    Sheets. 
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Calcutta)  Keteorological  Office,  India.— Abstract  of  the  results  of  meteoro- 
logical obserrattoos  taken  at  the  Anpore  Observatory  in  the  months  of  Jan.^- 
Dec.  1889.    sm.  f*.    Sheets. 

■  Besnits  of  the    barometrical    and  thermometrical  observations 

taken  at  the  Meteofologieai  Office,  Gbowrmghee,  from  80th  December  1888  to 
4th  January  1890.    sm.  f*.    Sheets. 

■  '  ■    Abstraet  of  the  results  of  the  barometric  and  thermometrio  obser- 

Tationt  taken  at  the  Meteorological  Office,  Ghowringhee.  1889,  Jan. — Deo.  sm.  f^. 
Sheets. 

[ ]  Indian  daily  weather  report.     1889,  Jan.   1 — Dec.  31.    f». 

Sheets. 

[  ]  Meteorolofftoal  obserrations  recorded  at  seven  stations  in  India 

in  the  year  1888,  corrected  and  reduced.  Published  •  .  .  under  the  direction 
of  H.  F.  Blanford.    f".     Calcutta,  1889. 

[ ]  Preliminary  report  on  the  meteorology  for  the  year  1888,  pre- 

pared in  the  Meteotoloipcal  Office,  Government  of  India,    f*.     (Simla,  1889.) 

[ ]  Report  on  the  administration  of  the  meteorological  department 

of  the  Grovemment  of  India  in  1888-89.    f>.    s.l.e.a. 

**  CSaUiope/'  (HJ[3.)  *t  Apia,  Samoa,  March  20, 1889.  Report  of  proceed- 
ings,   sm.  r.    London,  1889. 

—  Report  of  the  hurricane  at  Samoa  on  the  Itith  March  1889,  in 

continuation  of  parliamentary  paper  No.  5732  of  1889.    sm.  f*.     London,  1889. 

Cambridge  (Kass.),  Astronomical  Observatory  of  Harvard  College.— 

Annals  of  the  astronomical  observatory  of  Harvard  GoUege.  Vol.  xx.,  Parts  i.  and 
u.  Observations  made  at  the  Blue  Hill  meteorological  observatory,  MassachnsettSi 
U.S. A.,  in  the  years  1887  and  1888  .  .  .  under  the  direction  of  A.  L.  Rotch. 
2  vols.    la.  4^     Gambridge,  1889. 

Kew  England  Heteorological  Society.— Bniietin.    1889,  Jan.— 

Dec.    Nos.  51-63.    4<*.    8.1.e.a. 

Cambridge  Philosophical  Society. — ^Proceedings.   Vol.  vi.,  i8dG-s9.    8<*. 

Cambridge,  1889. 

II  Casino,  V. — li  clima  di  Napoli.  (Da  osservazioni  meteorologiche  fatte  nel 
R.  Osservatorio  astronomico  di  Gapodimonte.)  1821-1887.  sm.  i^  Jloma,  1889. 
(^Annal.  Uff.  Centr.  Meteor,  e  Geodinam.,  ix.,  1887,  Parte  i.) 

Cape  Town,  Heteorological  Commission,  Cape  of  Gtood  Hope.— Report 

...    for  the  year  1888.    sm.  f*.    Gape  Town,  1889. 

Carbmhe,  Centralbnrean  f&r  Meteorologie  nnd  Hydrographie  im 

Grossherzoraiiun  Baden. — Deutsches  meteorologisches  Jahrbnch  filr  1888. 
Groeshersogtnum  Baden.  Die  Ergebnisse  der  meteorologischen  Beobachtungen  im 
Jahre  1888.    Bearbeitet  von  Ch.  SchultheisS.    la.  4^     Karlsruhe,  1889. 

[ Centralbnrean  fllr  Keteorologie  nnd  Hydrographie.]— Ergeb- 

nisse  der  Beobachtungen  der  meteorologischen  Stationen  des  Gix>88herzogthums 
Baden  im  Jahre  1887.  Nach  den  Angaben  der  meteorologischen  Gentralstation' 
Karlsruhe,    la.  S**.     iStaiiat.  Jahrb.  Grouk.  Baden,  1887.) 

^.^^~*  Ucbersicht  der  Ergebnisse  der  an  deu  badi.«chen  meteorolo- 
gischen Stationen  angestellten  Beobachtungen,  nebst  WasserstandHaufzeichnungen 
an  den  wichtigsten  liauptpegeln  des  Rheins.     1889,  Jan. — Dec.     {**.    SheeU. 

Cela,  J.  B.  B*  de. — Resiimen  de  las  observaciones  meteorologicas  bechas  en  la 
estaci6n  de  Vilafranca  del  Panades  durante  el  seguudo  semfstre  del  ano,  1888. 
S«.    Vilafranca,  1899. 

The  first  half  of  1888  not  published. 

*  ChappeU,  B. — Voyage  of  His  Majesty's  ship  **  Rosamond  "  to  Newfoundland 
and  the  southern  coast  of  Labrador.    la.  8°.    I/>ndon,  1818. 

Chemnitz,  K.  S&chsisches  meteoroloeisches  Institnt.— Dentsches  meteoro- 

ogisdies  Jahrbnch  fur  1887,  1888.  Beobacntungs-System  des  Konigreiches  Sach- 
sen.    8  vols.    la.  4*.    Chemnitz,  1888-89. 

II  [Christie,  W.  H*  IL] — Areas  of  facul9  and  sun-spots,  compared  irith 
diurnal  ranges  of  magnetic  declination,  horizontal  force,  and  vertical  force,  as  ob- 
served at  the  Royal  Observatory,  Greenwich,  in  the  years  1873  to  1888.  8*».  {MonthL 
Not,  R.  As(r.  Soe,,  Z.,  No.  1.) 


118  Report  ofiJie  Meteorological  Council. 

ChrlBtiO)  W.  H.  IL — Collected  results  of  the  photographic  measares  of  sun- 
spots  made  from  the  Greenwich  scriefl  of  photographs,  commencing  with  the  year 
1874.  (With  remarks  by  W.  Ellifl  on  the  comparison  of  magnetic  Tari  itions  with 
sun  .spot  variations.  Read  before  the  B.  Astr.  Soc,  May  10,  1889.)  8^.  (^Obser- 
vatory, xii.,  1889,  p.  234.) 

II   [ ]  Mean  daily  area  of  snn-spots  for  each  degree  of  solar  latitude 

for  each  year  from  1874  to  1888,  as  measured  on  photographs  at  the  Royal  Observa- 
tory, Greenwich.     S**.     {MonthL  Not.  R.  Astr,  Soc,  *.,  No.  1.) 

*  Ciel  et  Terre. — Revue  populaire  d'astronomie,  de  met^rologie,  et  de  physique 
dn  globe.     2«  serie,  ann^  v. ;  l*'  Mars  1889^16  F^vrier  1890.     8^     Bmxelles,  s.a. 

Coimbra,  Observatorio  meteorologico  e  ma£:netico  da  UniYersidada.— 

Observa9oes  meteorologicas  feitas    ...  no  anno  de  1888.    f'.     Goimbra,  1889. 

II  Colladon,  D. — Sur  la  dar^  de  T^lair.    4«.     (Orolp^  rend,  acad,  sc.,  cix., 

1889.) 


w  Colombo.  Surveyor  General's  Office.— Report  on  the   meteorology  of 

Ceylon  for  1888.  By  P.  C.  H.  Clarke,  sax,  f».  (^Ceylon  Administr.  Rep.,  1888, 
pert  ii.,  p.  35  B.) 

Results    of   meteorological  observations  in    Ceylon  daring  the 

months  of  January  to  December  1889.  f*.  Sheets.  (^Suppl,  to  the  Ceylon  Gov, 
Gazette,  1889-90.) 

Combe,  J. — ^Meteorological  diagrams  illustratiii^  the  temperature  of  sea  and  air 
over  a  period  of  nine  years,  1859-1867,  and  shewing  the  intimate  eonnection  and 
beneficial  influence  of  the  tidal  waters  in  Torbay  for  maintaining  the  mild  and 
equable  climate  of  Torquay,    la.  f .    s.l.c.a. 

II  Contarino,  F. — Nota  sulle  acque  sotterranee  della  cittk  di  Napoli.  sm.  f^ 
{Rel.  sulle  Fognatura  rf.  citta  di  Napoli,  1888,  Ott.) 

jl Nota  sulle  registra:doni  del   pluvio^^rafo    Richard  negli  anni 

1886  e  1887,  e  sulla  lore  applicazione  al  calcolo  del  regime  idraulico  dei  collettori 
alto  c  medio  della  fognatura  della  cittd  di  Napoli.  sm.  f.  (^Relaz,  euUe  Fognatura 
d.  Citta  di  Napoli,  1888,  Ott.) 

*  1 1  Cooper,  J.  T. — Description  of  a  hydropneumatic  baroscope,  la.  4*.  London, 
1839.     (PSi7.  Trans.,  1889,  part  ii.,  p.  425.) 

Copenhagen,  Dansk  Meteorologisk  Institat. — Bulletin  met^rologique  da 

Nord,  publi6  par  les  Instituts  m6t^rologiques  de  Norv^ge,  de  Danemark  et  de 
SuMe.    Ann^e  1889.     Oblong  8<'.     Copenhague,  s.a. 

Maanedsoversigt over  Vejrforholdene.     1889,  Jan. — Dec.    f». 

Meteorologisk  Aarbog.     1885-1887.     8  vols.,  f*.     Kj^benhavn, 

1886-88. 

In  the  French  language  also. 

Institut  K^t^Orologiqne  de: Danemark.— Exploration  Internationale 

des  regions  arctic|ues.  1882-88.  Expedition  Danoise.  Observations  faites  ^ 
Gk>dthaab.    Tome  ii.,  ii«  Livr.    sm.  f^    Copenhague,  1889. 

Kon&^elige  Danske  Videnskabemes  SelBkab.— Oversigt  over  det 

.  .  .  .  FornandTinger  og  dets  Medlemmers  Arbejder  i  Aaret.  1887.  la.  8^ 
Kj^benhavn,  1888-89. 

Copenhagen  nnd    Hamburg;   Danisches  meteorologiecbes  Institat 

lUld  Deutsche  Seewarte. — TUgliche  synoptische  Wetterkarren  fiir  den  nord- 
atlantischen  Ozcan  und  die  anliegenden  Theile  der  Kontinente.  Driltes  und  Viertes 
Quart.,  Juni— Nov.  1885.     2  vols.    f*.     Copenhague  et  Hambourg,  1888-89. 

In  the  French  language  also. 

*  Cowe,  Sev.  J. — The  meteorological  register  kept  at  Sunbury  Vicarage,  Middle- 
sex, by  the  Rev.  J.  Cowe.  1795  to  1889.  Reproduced,  by  permission,  from  the 
original  MS.  in  the  Jenyns  Library,  R.  Lit.  and  Sc.  Inst.,  Bath ;  and  printed  fbr 
Subscribers  only.    f*.    London,  1889. 

II  Cracow,  C.  E.  Akademii  umiej^osci  w  Erakowie.-;-Materyjaiy  do 

klimatomfii  Galicyi  zebrane  prcez  sekcyo  meteorologicsnji  komisyi  fizyogruficsn^. 

1888.  uu  8°.    Krak(5w,  1889.     (^Odbitek  ze  Sprawozd,  Kom,  fizyogr,) 

K.   K.    Stemwarte   in  ErakaXL — ^Meteorologische  Beobachtungen. 

1889,  Jan. — Dec.,  and  Results,    la.  8°.    Sheets. 

Croydon,  Microscopical  and  Katnral  Histoiy  Club.— [Daily  rain&u  at 

stations  in  Kent  and  Surrey.]     1889,  Jan.— Dec.   4<^.   Sheets. 

Davis,  G.  G. — ^Ligeros  apuntes  sobre  el  olima  de  la  Etep6bUca  Argentina.    4<>. 
Buenos  Aires,  1889. 
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II  DayiB,  W.  M.— The  physical  features  of  New  England.  Two  chapters  on  the 
physical  geography  and  the  climate  of  New  England,  la.  8°.  Cambridge,  Ma«8.. 
1888.    (From  Inirod.  to  the  Butterflies  of  New  EngL,  by  S,  H.  Scudder.) 

II  — —  Some  American  contribntions  to  meteorology.     A  lecture  delivered 
before  the  Franklin  Inst.,  Nov.  19,  1888.    la.  8«.     QJoum.  Frankl.  Inst.,  Philad, 
cxxvii.,  1889,  Feb.^Mch.) 


Davis,  W.  K.,  and  Curry,  C.  E.— Ferrers  convectional  theory  of  tornadoes 
la.  80.     (Amer.  Meteor.  Joum.,  vi.,  1889-90, />p.  337,  418,  448.) 

*  ii  Davy,  J.— Notice  of  an  unusual  fall  of  rain  in  the  Lake  Diatrict,  in  Januarv 
1829.     Read  4  Apl.  1859.     40.     [rmn*.  i?.  Sf>c.  £«/i7i6.,  xxii.,  1861,  p.  41.) 

.  [Dehra  Dun,  Surveyor  General  of  India.]— General  report  on  the  opera- 
tions of  the  Survey  of  India  Department  .  .  .  duriDg  1887-88.  Prepared 
under  the  direction  of  Colonel  H,  R.  Thuillier.     sm.  f.     Calcutta,  1889. 

ll  Denza,  F.— I  terremoti  di  Novembre  e  di  Dicembre  1887  in  Italia  In  ^^ 
Torino,  1888.    iBoll.  Mens.  Osserv.  Moncalieri,  serie  il,  viii.,  JV.  1  €  2.) 

II I  primi  cultori  italiani  dell*  aeronautica.      8°.     Torino    1889 

(Ateneo  Religioso.)  ' 

II  •  l-a  inclinazione  ma^etica  a  Torino    e  nei  dintomi.    la    8<» 

Torino,  1889.     (Att.  R.  Accad.  Sc.  Torino,  xxiv.; 

/iTTTTJ/T^T"  r%''***?-^^Sr^/?x    '°'''^™   ^®®*   *   ^®^®-     ^"-     Torino,    1889. 
{Boll.  Club.  Alp.  Ital,,  xxii.,  N.  55.) 

II  Dickson.  H.  N.~~The  temperature  of  the  surface  of  the  sea  on  the  east  coast 
of  Scotland,    la.  8«.     [  Jb«r».  Scott.  Meteor.  Soc] 

Proof  copy. 

Dove,  E. — Kultorzoneu  von  Nord-Abessinien.  Erganzongs.  No.  97  zu  Peter- 
manns  Mitteil.     4°.     Gotha,  1890. 

Dnblill,  Cteneral  Register  Office. — Quarterly  returns  of  the  marriages,  births 
and  deaths  registered  in  .  .  .  Ireland ;  .  .  .  .  1889.  1st— 4th  quarters 
Noe.  101-104.     la.  8«>.     Dublin,  1889-90. 


; — —  Weekly  returns  of  births  and  deaths  In  Dublin  (including  its 

suburban  districts),  and    in  fifteen  of   the  principal  urban    sanitary  districts  in 
Ireland,  1889.     Vol.  xxvi.     la.  8°,     Dublin,  1890. 


Boyal  Irish  Academy  .—Proceedings.    2nd  series,  vol.  iv.     Science. 

8».     Dublin,  1884-88. 

[Eberswalde,  Hanptstatian  des  forstlichen  Versuchswesen  in  Prena- 

sen.]— Beobachtunga-Lrgebnisse  der  von  den  forstlichen  Versuchsanstalten  des 
Kdnigreichs  PreuS8en,»de8  Herzogthums  Braunschweig,  der  thtiringischen  Staaten, 
der  Reichslande  und  dem  Landesdirectorium  der  Provioz  Hannover  eingerichteten 
forstlich-meteorologischen  Stationen.  Herausgegeben  von  A.  KfLttrich.  Pflnf- 
zehnter  Jahrg.     1889,  Jan.— Dec.     8«.    Berlin,  8.a. 

[ ]  Jahresbericht  iiber  die  Beobachtungs-Ergebnisse  der  von  den 

foretlichen  Versuchsanstalten  des  Konigreichs  Preussen,  des  KSnigreichs  Wiirttem- 
berg,  des  Herzogthums  Braunschweig,  der  thuringischen  Staaten,  der  Reichslande 
und  dem  Landesdirectorium  der  Provinz  Hannover  eingerichteten  forstlich-meteoro- 
logischen  Stationen.  Herausgegeben  von  Dr.  A.  Mlittrich.  xiv.,  Jahrg.,  1888. 
8»     Berlin,  1889. 

Edinbnrgh,  Challenfirer  Office. — ^Report  on  the  seientiflc  results  of  the  voyage 
of    H.M.S.    "Challenger^    during    the  years    1873-76     ....    Physics    and 
Chemistry.    Vol.  ii..  Part  v.    Keport  on  atmospheric  circulation  by  A.  Buchan 
la.4«'.    London,  1889. 

Scottish  Keteorological  Society.— Journal.      3rd   series,  vol.  viii. 

la.  8*>.    Edinburgh,  1889. 

Egeson,  C.— Climatological  charts  of  Australia  for  July,  1889.    4«.     Sheet. 

Kgeson's  weather  system  of  sun-spot  causality,  being  original  researches 

in  ioUtf  and  terrestrial  meteorology.    8^.    Sydney,  1889. 

Bainfali  miq^  of  New  Sooth  Wales,  from  May  1  to  June  11,  1889,  com- 
piled from  official  records.  jp».  Sheets.  (The  PastorcUist^  May  10— Jwnc  14 
1889.) 

— Remarks  on  the  weather.    Some  features  of  the  Australian  climate. 

Diminishing  the  rainfall.    Meteorological  miscellany.  3  articles.     Some  causes  of 

droughts  and  floods.    A  retrospect  and  forecast.    f».  Sheets.     (The  PastorcUist 

Sydtuy,  May  10— Jvne  14,  1889.)  ' 
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Egeson,  C.~The  daily  area  of  rainfiOl  in  New  South  Wales  for  April,  Maj,  and 
June  1889.    la.  8*.    Sheet. 

II  EUloIhI}  K. — Snr  la  ebalenr  latente  de  raporisation  de  l*eau  et  la  cbalear 
specifique  de  reau  liqaide.  S".  Stockholm,  1889.  (JT.  Sven9ka  Vet^-Akad.  HamiL^ 
Bd.  1ft,  Afd.  i.,  No.  6.) 

Emden,  NaturforschendeOeBellachaft.— Jahresbericht  rsnndrs.    1886- 

88.    80.     Emden,  1889. 

England  and  Wales. — Map  showing  lines  of  equal  magnetic  declination  for 
the  year  1890.    Suppl.  to  **  Colliery  Quardian,"  1890,  Jan.  3.    la.  4«.    Sheet. 

*  Eyans,  F.  J.t  and  Smithy  A. — Admiralty  manual  for  the  deyiations  of  the 
compass.    5th  edition,    la.  8^     London,  1889. 

*  II  Ereretty  J.  D. — investigation  of  an  expression  for  the  mean  temperature  of 
a  stratum  of  soil,  in  terms^f  the  time  of  year.  Read  8  Feb.  1862.  4^  [TVaiu. 
JR.  Soc.  Edinb.,  xxiiu,  1864,  ;>.  21.] 

Falmouth,  Royal  Cornwall  Polyteclmic  Society.— Annual  report,  1888. 

56th.     8o.     Falmouth,  [1889.] 

*  Farr,  W. — A  medical  guide  to  Nice ;  containing  every  information  necessary 
to  the  invalid  and  resident  itranger.  With  separate  remarks  on  all  those  diseases 
to  which  its  climate  is  calculated  to  prove  injurions  or  heneficial,  especially  consump- 
tion  and  scrofula.  Also  ohservations  on  the  climate  of  Bagn^res  de  Bigorre,  as  the 
most  eligible  summer  residence  for  consumptive  patients.    8^    London,  1841. 

*  Ferrel,  W. — ^A  popular  treatise  on  the  winds :  comprising  the  general  motioDs 
of  the  atmosphere,  monsoons,  cyclones,  tornadoes,  waterspouts,  hailstorms,  etc.,  etc. 
la.  8«.     New  York,  1889. 

Findlay,  A.  Q, — A  directory  for  the  navigation  of  the  Indian  Archipelago,  and 
the  Coast  of  Chioa,  from  the  Straits  of  Malacca  and  Snnda,  and  the  Passages  east 
of  Java,  to  Canton,  Shanghai,  the  Yellow  Sea,  and  Korea,  with  descriptions  of  the 
winds,  monsoons  and  currents,  and  general  instructions  for  the  various  channels, 
harbours,  etc.    8rd  edition,    la.  8**.    London,  1889. 

Fineman.  G.  G. — Spegelnefoskopet  och  dess  anvftndning  vid  molnobservationer. 
8«.    Stockholm,  1889. 


Fines,  — . — Revue  dimatolo^que,  mdt^orologiqne,   agricole  et  sanitaire  de 
Tann^  18S8  K  Perpignan.     4«.     [Bull,  mitior.  Pyr.'Orient,,  xvii.,  1888,  p.  8S.] 

Finme,  K.  E.  Marine-Akademie. — Meteorologisohe  Beobachtungen.      1889, 
Jan. — Dec,  and  Results.    la.  8^    Sheets. 

II  TogB  at  sea.    ^.    Sheet.     (^Liverpool  Jcwm,  Commerce^  1888,  Oct,  13.) 


II  Forbes,  J.  D. — Account  of  a  thermometrical  register  kept  at  Dunfermline  by 
the  Rev.  H.  Fergus,  from  1799  till  1837,  with  the  principal  results.  Bead  6  Mch. 
1860.    4^     [  Trans,  JR.  Soe,  Edinb.,  zzii.,  1861,  p.  857.] 

II  Fox,  W.  L.— Meteorological  tables  for  West  Cornwall  and  the  Scilly  Islands, 
also  additional  meteorological  tables  for  Falmouth,  for  the  year  18S8,  with  notes. 
8».     {Ann.  Rep.  R.  Comw.  Pdyt.  Soc.^  1888.) 

Frankfart  am  Ifain.  Fhysikalischer  Verein.— Jahresbericht  ...  fur 

das  Recbnungsjahr  1887-1888.    8^     Frankfurt  a/M.,  1889. 

*  Fritz,  H. — Die  wichtigsten  periodischen  Erscheinungen  der  Meteorologie  nnd 
Kosmologie.     Internat.  wisseosch.  Bibl.     Ixviii.  Bd.    sm.  8<".    Leipzig,  1889. 

II  (Ghurde,  V.,  Holm,  G.  Oe  Crone,  C.)— Magnetiske  Observationer,  Nordlys. 
Ligtta<;elser  og  Vandstands-Maalinger.  1883-85.  la.  8<*.  Kj^benhavn,  1888. 
{Meddelelser  om  Gr^nland,  ix.,|>.  818.) 

II  GaspariS,  A.  de. — Discussione  e  confronto  con  gli  anni  precedenti  del  valozi 
meteorici  ottenutt  durante  I'anno  1888  nella  Specola  di  Capodimonte.  la.  4^  (Mend, 
R.  Accad.  Sc.  Fit.  Mat.,  Fate.  2»,  1889,  Feb.) 

Geneva,  Sociit^  de  GiograpMe  de  Gtondve.— 1«  Globe.   Journal  g^gm- 

phique.    Tome  xxviii.    Quatri^roc  s^rie.  Tome  viii.    6^    Gien^ve,  1889. 

*  Geographisches  Jahrhuch.  Begriindet  1866  dutch  K  Behm.  Herausge- 
geben  vou  H  Wagner.  Bd.  viii.-x.,  1880-84.  3  vols.  sm.  4^.  xi.-xii.,  1887-88. 
8  vols.     8^     Gotha,  1881-88. 

*  Gibeme,  A. — ^The  ocean  of  air.  Meteorology  for  beginners.  With  a  pre&ce 
hy  Rev.  C.  Pritchard.    sm.*  8*.     London,  1890  [1889.] 
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CKlMOlly  J. — Bepoft  on  obMrmtions  relating  to  the  physics  and  chemistry  of  the 
17orth  Sea  during  1888  and  1889,  and  including  a  reTiew  of  the  analytical  work 
liitherto  undertaken  for  the  Fishery  Board  for  Scotland,  la.  8".  (Jth  Ann,  Hep, 
Fish,  Board  Scotland,  1888,  paW  in,,  p.  409.) 


*  Olaiflher,  J.^-Travels  in  the  air,  hy  J.  Glaiiher,  C  Flammarion.  W.  De 

PoilTieUey  and  G,  TiMftndior.    Bdited  hy  J.  Qbusher.    Second  ana  revised 
edition,    la.  8«.    London,  1871. 


Qlyde,  E.  S. —Abstract  of  meteorological  ohserrations  made  at  Kirkham, 
Babbacombe,  Torquay,  during  the  year  1889.  f>.  Sheet.  (^Reprinted  from  the 
Torquay  Vireciory,) 

Gonxalez.  B.  0.— Hesamen  de  11  auos  de  observaciones  meteorologicas  en  el 
Cokgio  del  Bstadode  Pnebla.    4».    Fuebla,  1889. 

(Orant^  B.) — Analysis  of  the  results  of  meteorological  obseryations  made  with 
aelf-recordmg  instruments  at  the  Glasgow  University  Observatory  in  the  year  1888. 
8«.    Glasgow,  1889. 

Grati.  natnrwiflseiiBChaftliclier  Verein  filt  SteiermarlL— Mittheilungen. 

lahrg.  1888.     la.  8*.    Gras,  1889. 

il  GhrOBnlaild. — Observations  m^t^orologiques  et  nautiques  faites  k  Nennortalik 
et  k  Aog^magsalik  par  les  membres  de  Texpedition  de  M.  le  Capitaine  G.  Holm  [>Qar 
explorer  la  c6te  est  du  Greenland.  1883-85.  la.  4^  lExploratUm  ItUemat.  des 
reyioHM  arctiques,  1882-83.     Expid.  Danoise,     Tome  ii.] 

)I  Resume  des  communications  sur  le  Gr^nland.    Nenvi^me  partie.    Sar 

rexp^tion  entreprise  en   1883-85  sur  la  c6te  orientale  du   Gr^nland.    la  8<*. 
[MeddeleUer  om  GrfiUandf  ix.,  p.  355.] 

Greenwich,  Boyal  Observatory. — Reduction  of  the  photographic  records  of 
the  barometer,  1874  to  1876,  and  of  the  dry-bulb  and  wet-bulb  thermometers,  1869 
to  1876,  made  •  at  the  Royal  Observatory,  Greenwich,  under  the  direction  of 
W.  H.  IL  Christie.  Forming  App.  I.  to  Greenwich  Obsns.  for  1887.  la.  4^ 
London,  1889. 

Report  of  the  Astronomer  Royal  to  the  Board  of  Visitors.     1889. 


la.  4^    s.Le.a. 

"  '  Results  of  the  magnetical  and  meteorological  observations  made 

at  the  Royal  Observatory,  Greenwich,  in  the  vear  1887  :  under  the  direction  of 
W.  H.  IL  Ghrifltie.    la.  4<>.    London,  1889. 

Greenwood,  W«  H.— A  discussion  of  a  series  of  tidal  observations,  taken  at  18 
stations  on  the  West  CoaK  of  England  and  Scotland,  to  determine  the  effect  of 
atmospheric  pressure  on  the  wave,  during  November  1888.    f .    8.1.e.a. 

Eludonometric  tide  tables  for  the  Lancashire  Coast  and  Bristol  Channel. 

.    .    .     1890.    sm.  8^     Lancaster,  [1889.] 

^  Griffin.  C,  and  Co. — ^Year-book  of  the  scientific  and  learned  societies  of  Great 
Britain  and  Ireland :  comprising  lists  of  the  papers  read  during  1888  .  .  .  with 
the  names  of  their  authors.    6th  annual  issue.    8^    London,  1889. 

Guanajuato,  Oheerratorio  Meteoroldgico  del ,  Colegio  del  Estado.— 

Rewimen  de  las  observaciones  practicadas  en  el  Colegio  del  Estado,  Guanajuato, 
M^co,  durante  el  ano  meteoroMgico  de  1887  A  1888.    am.  f<*.    Sheet. 

Goelph,  Ontario  Agricnltnral  College. —Report  of  observations  taken  at  the 
Ontario  Agricultural  College  during  1888.  la.  8^  (^liih  Ann,  Rep,  Ont.  Agric. 
Coll,,  1888.     SeeeioMol  Papers,  xxi.,  1 889,  Pari  iv.,  iVb.  21.) 

-— —  —  Soil  temperatures,  rainfidl  and  drainage  waters.  1888.  la.  8*. 
(14M  Ann,  Rep.  Ont.  Agric,  Coll.,  1888.  Sessional  Papers,  zii.,  1889,  Part  iv.. 
No.  21.) 

*  Gnillanme,.  C.  E* — Traits  pratique  de  la  thermom^trie  dt  pi^ision.  la.  8*. 
Pkffis,  1889. 

*  Haklujrt,  R.— Voyages  in  search  of  the  North-West  Passage.  (Bdited  by 
H.  Morley.)     18^    London,  1887. 

'  Halle,  Eaiserliche  Leopoldino-carolinische  Deutsche  Alcademie  der 

ITaturforscher. — Leopoldina.    Heft  xxiv.    Jahrg.  1888.    la.  4**.    Halle,  1888. 
E     62479.  I 
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It  Hamberg^.  H.  £. — Om  skogames  infl3rtaiide  pi  Sverigcs  klimat.  III.  Loften? 
fuktighet.  la.  4^  Stockholm,  1889.  {Bihang  tili  DamSnstyreUefu  underd&niga 
herdtteUe  r&rande  skogsvSsendei  fSr  dr  1887.) 

Hamburg,  Deutsche  Seewarte. — Aas  dem  Archiv  der  Dentschen  Seevarte. 
viii.— xi.,  JaSrg.,  1885-88.    4  Tols.    la.  4<>.     Hamburg,  1887-1889. 

■  I  Deatsches  meteorologisches  Jahrbuch  fur  1887-88.     Beobach- 
tnngs-System  dcr  Deatschen  Seewarte.    Ergebnisse  der  meteorologiscbcn  Beobach-   * 
tungen    .     .  .     Jahrg.     z.-zi.     (VonKort  Ton  G«  Keuxnayer.)     2  vols.    sm.  K 
Hamburg,  1889. 

■  — — ^—  Deutsche  ueberseeische  meteorologische  Beobachtongen.  ,  .  • 
Heft  ii.  Die  Beobachtnngen  von  Labrador  1885.  .  .  •  Walfischbay,  1887. 
8m.  f**.    s.l.e.a. 

—  Ergebniflse  der  meteorologischen  Beobachtungen  im  Sjsteme  der 

Deutschen  Seewarte  fOr  die  Lustren  1876-1680  und  1881-1885  sowie  dasDezennium 
1876-1S85.    K    Hamburg,  1889. 

Monatsbericht  der  Deutschen   Seewarte  fCtr  jeden  Monat  des 

Jahres  1888.    Jahrg.  xiii.    la.  8<*.    Hamburg,  s.a. 

* T&gliche  synoptische  Wetterkarten  fur  den  nordatlantischen 

Ozean  und  die  anliegenden  Theile  der  Kontinente. 

See  Copenhagen  und  Hamburg. 

— —  '— —  Vierteljahrs-Wetter-Bundfichau  an  der  Hand  der  tAglichen  synop- 
tischen  Wetterkarten  fur  den  nordatlantischen  Ocean  des  D&nischen  meteorolo- 
gischen Institats  und  der  Deutschen  Seewarte.  1883-84.  Bd.  i.  la.  8<'.  Berlin, 
1688. 

Wetterbericht.     Jahrg.     xiv.      1889,  Jan.    1. — ^Dec.   81.     ^. 

Sheets. 


Hann,  J. — Bericht  fiber  die  Fortschritte  der  ffeographischen  Meteorologie. 
Unifasst  die  Jahre  1886,  1887,  1888  bis  einschlierslich  Oktober.  8^.  (jGeogr. 
Jahrb.f  xiii.,  p.  27.) 

Beitrige   zur   arktischen  Meteorologie.    la.    8^.    (^Meteor,  Zeitschr., 


1889,  Sept.,  p.  ^21.) 

11  Ueber  die  Luftfeuchtigkeit  als  klimatischer  Factor.    8®.    (  Wien.  klin. 

Wochenschr.,  1889,  Nr.  18-19.) 

II  — ~-*-  Untersachungen  ther  die  t&gliche  Oscillation  des  Barometers,    la.  4**. 
Wien,  1889.     (^Denkschr.  nuith.-naturw.  CI.  k.  Akad.  Wissensch.,  It.,  p.  49.) 

Zur  Meteorologie  des  Sonnblickgipfels.    8".     Wien,  1889.    {Zeitschr. 


deutsch.  oesterr.  Alpenver.,  1889,  Bd.  xx.,  p.  71.) 

Die  meteorologischen  Brgebnisse  der  Ladj  Franklin  Bay-Expedition 


1881-33.    sm.  f<>.     {Meteor.  Zeitechr.,  1890,  Jan.,  p.  1.) 

Hansa. — Zeitschrift  fur  Seewesen.    (Redigirt  und  herausgegeben  Ton  W.  YOB 
Freeden.)    xxvi.  Jahrg.,  1889.    em.  f*.     Hamburg,  B.a. 

II  Harding,  C. — Atlantic   weather    and    rapid    steamship   navigation,    la.  S°. 
(^Quart.  Joum.  R.  Meteor.  Soc,,  xt.,  1889,  p.  235.) 

*  (Harries,  H.)— The  F5hn.     8*.     (Longman's  Mag,,  1889,  Oct.,  p.  622.) 

Hartnup,  J. — Report    ...    on  the  arrangements  made  for  enabling  mariners 
to  find  the  Greenwich  time  at  sea  by  chronometers. 

See  Liverpool  Observatory. 

Harvard  College,  Observatory. — ^Annals  of  the  Astronomical  observatory  of 
Harvard  College. 

See  Cambridge  {Mass.). 

II  Hayden,  E.— Tropical  cyclones,    la.  8®.    Philadelphia,  1889.    {United  Service 
Mag.,  1889,  June.) 

II  Hurricanes  in  the  Bay  of  Korth  America.     Read    .    .    .     Oct.  12, 

1889.    la.  8".    Washington,  1890.     {Bull.  Phii.  Soc.  Wash.,  xi.,  p.  173.) 

II  The  modern  law  of  storms,    la.  8°.    Philadelphia,  1890.    (  United  Service 

Mag.,  1890,  Mch.) 

II  Hector.  J. — [Meteorological  observations  In  New  Zealand.]     1888.    sm.  f<», 
{Statist,  of  New  Zealand,  1888,  p.  79.) 
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II  HdllmaniL,    & — ^I>ie  AnAnge   der   meteorologisoben    Beobachtongen    and 
Instramente.     la.  8**.    Berlin,  1890.     (^Himmel  und  Erde,  ii  Jahrg,,  8  u.  iZTe/ll.) 

Helsingfors,   Finska   Yetenflkaps  -  Societeten.  —  Ofversigt  af  Finska 

VetenskapB-Societetens   Forliaiidlingar.      xxz.,  1887-1888.      la.  8^    Helsiiiefbrs, 
1888. 

II  Hepites,  S«  C.— CKmat  de  Bncarest.  1885,  1886.  1"  et  2'»«  m^m.  la.  4<»- 
Bacaresci,  1888-89.     {Anal.  Inst.  Meteor^  Boman.,  Tom.  ii.,  iii.,  1886,  1887.) 

In  the  lioomanian  language  also. 

II  -^— •  Detenniaation  de  la  hauteur  da  barom^tre  de  I'institat  m6t6orologiqae 
de  Bucareat  FerSstrSil.  1&.  4°.  {Anal.  InsU  Meteor.  Roman^,  Tom.  ii.,  Part  ii. 
1886.) 

In  the  Boumanian  language  also. 

Inatnietiani  pentru  obserrarea  furtunelor.    la.  8^    s.l.e.a. 

II  — —  Instructiuni  pentru  Btatinnile  termo-udometrice.  la.  40.  Baeuresci, 
1888.     {Anal.  Inst.  Meteor.  Boman.,  Tom.  il..  Part,  ii.,  1886.) 

— —  Instractiuni  pentru  statiunile  udometrice.    4°.    8.1.e.a. 

—  Istoricttl  stnditlor  meteorologioe  in  Bomania.    la.  6^    Boeuresti,  1886. 

Organisation  des  stations  pour  I'^tude  de  la  elimatologie  du  Bovaume 


par  legions,    la.  4«.    Bucuresci,  1888      {Anal.  Inst.  Meteor,  Boman.,    Tom.   ii., 
Part,  ii.,  1886-7.) 

In  the  Boumanian  language  also. 

|l  >    Stu^H    asupra    elimei    Bucure^tilor    in    anil    1885-88.      Partea    i. 

Temperatura  aemlui.     4<».     Bucurefti    1889.     {Anal.  Acad,  Bomane.,  Seria  ii., 
Tom.  xi.) 

II  HerrmaniL  E. — ^Der  plotzliche  Barometer^l  iibei  Mitteleuropa  am  31  Januar 
—1  Februar  1889.  la.  8^  {Ann,  Hydr.  mar.  Meteor.,  Berlin,  1889,  He/t  vi., 
p.  242.) 

*  II  Herschel,  Sir  J.  F.  W. — A  brief  notice  of  the  life,  researches,  and  dis- 
ooTeriea  of  Friedtich  Wilhehn  BeaseL  8^  London,  1847.  {Ann,  Bep.  B.  Astr. 
Soc.^ 

*  II  ■  Memoir  of  Francis  Bailj,  Esq.  8»,  London,  1845.  {Month.  Not.  B. 
Aktr.  Soc,  vi.,  1844,  Nov.) 

HildebrandSBOn,  H. — ^Bapport  sur  la  classification  dea  nuages.  Congr^s 
intemat  de  meteor.,  Paris .    la.  8°.    Paris,  1889. 

II  ffill,  S.  A. — On  temperature  and  humidity  observations  made  at  Allahabad  at 
various  heights  above  the  ground,    f^.    {Indian  Met.  Mem.,iY.,  No.  9, p.  361.) 

II  The  psychrometer  and  condensing  hygrometer.     8*>.    Calcutta,  1889» 

{Jowm.  Asiat.  Soc.  Bengal,  IviL,  part  ii.,  1888,  p.  369.) 

II  The  tornadoes  and  hailstorms  of  April  and  May,  1888,  in  the  Doab 

and  Bohilkhand.    Bead  JSov.  7,  1888.    U.  8*".    Calcutta,  1889.    {Joum.  Asiat.  Soc. 
Bengal,  IviiL,  Part  ii.,  1889,  p.  185.) 

KinriolUiy  G« — Iowa  weather  report.  Beport  of  the  Iowa  Weather  Service. 
1878-87.     10  vols.    8°.     Des  Moines,  1880-89. 

*  Him,  G*  A. — Constitution  de  Tespaco  c61este.    la.  4^.    Paris,  1889. 

II  fljelfstrdm,  S.  A. — Sur  la  oondnctibilite  de  la  neige.  {K.  Vetensk.-Akad, 
Fth-handl.,  Stockholm,  1889,  No.  10,  p.  669.) 

Hobart,  Boval  Society  of  Tasmania.— Papers  and  proceedings  ...  for 
1888.    8^     Hobart,  1889. 

II  Hoffinann.  H. — ^XJeber  den  praktischen  Werth  ph&nologischer  Beobachtangeu. 
la.  S\    {AUg.  Forst.-'Iagd.^Zeit.  von  C.  Loren  und  I.  Lehr,  1889,  Apl.) 

II  •^— ^»  TJeber  phaenologische  Accommodation,  sm.  4*.  {Botan,  Zeit.  Leipzig, 
1690,  No.  6-11.) 

Hong-Kong  Obserratory. — Observations  made  at  the  Hong-Kong  Observa- 
tory in  the  year  1888,  by  W.  Doborck.    sm.  f>.    Hong-Kong,  1889. 

*-^— —  SnrvOYOr  Ooneral's  Offico. — Beport  on  great  [rain]  storm  of  29th  and 
80th  May,  1889.    sm.  f>    s.l.ca. 

II  Hoppe.  H. — ^Ergebnisse  der  meteorologischen  Beobachtongen  [im  Kdnigreiche 
Sachaen  1888].    sm.  8^.     [^Statist,  Jahrb.  K6n.  Sachs.,  1890.] 

I  2 
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II  Honiy  F. — ^BeobaohtuBgen  fiber  Gevitter  oad  Hagvlachllge  in  Bftjem  wahiend 
der  Jahre  1880-88.    la.  4^.    {Beob,  meteor.  SteU.  K.  Bayemt  x.,  1888^/).  1.) 

■  Beobachtungen  fiber  Gewitter    in    Bayem,  Wtlrttemberg   und   Baden 

w^irend  des  Jahres  1888.  la.  4^.  (^Beeh,  mete<n:  SitU.  K,  Bayem,  x.,  1888, 
p,  xix.) 

*  HutchillB,  D.  S.— Cycles  of  drought  and  good  seaaons  in  Sooth  Africa. 
Bm.  8^     Wynber^,  1889. 

A  repnnt  of  two  lectores  entitled  :— ^'Snnspots  and  Seasons  " 
and  **  Our  climate  and  its  yariation  in  cycles." 

Jamaica. — ^Meteorological  observations.    Vol.  i.    Containing  reports  Nos.  1  to 
101,  from  June  1881  to  December  1888,  inclosiTe.    sm.  1°.    Kingston,  1889. 

Weather  report  for  the  months  of  Jan. — ^Dec.  1889.    sm.  K    RiDgston, 


1889-90.     [From  the  Jamaica  Gazette,"] 

II  Jantzen,  V.  W. — ^MeteorologiskeObservationeri  Nanortalik  og  Angmagsalik, 
sammenlignede  med  Observationer  fra  andre  Stationer.  1883-85.  la.  8**. 
E;j^benhavn,  1888.     (Meddeleleer  om  Gripniand,  ix.,  p,  287.) 

See  also  Greenland. 

*  Jeffries,  J. — A  namtlTe  of  the  two  aerial  voyages  of  Dr.  Jeflries  with  Mons. 
Blanchard;  with  meteorological  observations  and  remarks.  The  first  voyage,  on 
the  30th  of  Nov.,  1784,  from  London  into  Kent :  the  second,  on  the  1 7th  of  Jan., 
1785,  from  England  into  France.  Bead  before  the  R.  Soc,  Jan.  1786.  4^  Loodon, 
1786. 

II  SjUUmermaiUl,  A. — ^lUsum^  m^t^rologiqne  de  I'ann^  1888  pour  Geneve  et 
le  Grand  Saint-Bernard.    8«.    Geneve,  1889.    {Arch,  sc.  ph^fs.  not.,  1889,  Aout.) 

(Slarlinski);  [F.] — Stan  Wody  na  nekach  Galicyjskich  oras  opadatmosferyosny 
.  .  .  Water-level  in  rivers  of  Galicia  together  with  the  precipitation  of  the 
atmosphere    .    .    .     1887,1888.     2  vols.    8^    Krakow,  1889. 

*  K^resperti  F. — Provision  du  temps.  M^t^rologie  da  matelot.  sm.  4**. 
Paris,  s.a. 

•  li  Kew  Obaervatory. — ^Report  of  the  Kew  Committee  for  the  year  ending 
October  31,1 889.  With  appendices  containing  results  of  magnetical,  meteorological, 
and  solar  observations  made  at  the  observatory.  8^  London,  1889.  iProc,  R. 
Soc.,  1889.) 

Kew.  Boyal  Gardens. — ^The  weather  plant,  la.  8<>.  London,  1890.  {Bull 
Misc.  Injorm.,  1890,  Jan.,  No.  87.) 

Kiel,    MiniBterial-Kommissioii  zur    Untersuchnng   der  Deutschen 

Heere. — Ergebnisse  der  Beobachtungsstationen  an  den  deutschen  Kusten  iiber  die 
physikalischen  Eigenschaften  der  Ostsee  and  Nordsee  und  die  Fischerei.  Jahrg. 
1888.     Ilefti.— xii.    Oblong  8°.     Berlin,  1890. 

KittO,  B.— The  Fahnouth  observatory.  4°.  (^Nat.  Record,  L,  1889,  Oct. 
p.  26.) 

*  II  [Klein,  H.  J.]— Die  Fortschritte  der  Meteorologie.  No.  14.  1888.  sm.  8*. 
Leipzig,  1889.     {Rev.  Naturw.  von  H.  J.  Klein.) 

(Koudritzkiy  M.)— Meteorologhicheskiya  nablyudeniya  pii  Korost'iohevskoi 
uchitel'skoi  seminarii  za  1888-T  ghod.  Meteor,  obsns.  at  Korostyscheff,  1888. 
hi.  8°.     {MSm.  §oc.  not.  Kiew,  x.,.lS89,  Xtor.  3,  p.  458.) 

Krasno,   a&TarmeteorolofniBches    Observatoriiun    des  Neutrathaler 

landwirtSChaStliclLen  Vereines.— I>er  Laubfrosch.  II.  Jahrg.,  1889.  Sechster 
Jahrg.  der  popul&ren  meteor.  Abbandlungen  .  .  .  Bedigirt  durcb  FtIl  G. 
Friesenhof.    la.  4«.    Alt-Krasno,  1889. 

Wetterkalender  fur  Ungam.      1889.     Jahig.  vi.     Nos.  1-26. 

sm.  4<'.    Sheets. 

ai^armeteorologisches  OhBerratoriTim  zn  Alt-Erasno  (Toxdem 

Nedan6cz).  "^0°^^**^."^^^  i^^^  Uber  die  regelmilssigen  Beobachtungen.  Jan.- 
Dez.    la.  40.    Alt-Krasno,  1889. 

*  Kreidely  W. — Untersuchungen  liber  den  Yerlauf  der  Flutwellen  in  den 
Ozeaneu.    la.  8".    Frankfurt  a.M.,  1889. 

iMlOBf  Colonial  Surgeon. — ^Meteorological  observations  taken  at  the  Colonial 
H^pual,  Lagos.     1889,  ^n.— Dec.    f>.     Sheets.     {Gov.  Gazette,  1889.) 

Lahore,  Keteorological  Reporter  to  Goveimment,  Poigab.—Sammary 

of  meteorological  conditions  prevailing  over  the  Punjab.     1889.    Jan. — Dec.    i^. 

Sheets. 
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(Lahore,  Sanitary  ConmuSSioner.)— Report  on  the  sanitary  administration 
of  the  Punjab  for  the  year  1888.    f>.    Lahore,  1889. 

Lamprecbti  O. — ^I>er  Wetterring.  III.  Ban^hreiben.  i^.  Sheet  (Bautzen, 
1889.) 

— —  Die  Erdenringe.  Binige  S&Ue  an  der  Sohrift :  '*  Wetter,  Brdbeben  und 
Erdenringe  "  Ton  G.  Lamprecht.    4fi,    Bautzen,  s.a. 

II  (Langy  C.) — Berieht  'uber  die  Th&tigkeitderkgL  bajerischen  meteorologischen 
Centralstatton  nnd  der  fhr  angescUossenen  Stationen  im  Jahre  1888.  la.  4".  QBeob. 
meteor.  Stat,  K.  Bojfem,  x.,  1888, /».  ix.) 

II  Lang,  G. — ^Fortpflanzongsgeschwindigkeit  der  Grewitter  in  Sdddeutschhuid 
w&luend  Ses  zehnj&hngen  Zeitraames  1879-88.  la.  4^  IBeob,  meteor.  Stat.  K. 
Bayenin  x.,  1888,  jp.  xxxrii] 

II  Klimatische  nnd  meteorologische  Verh&ltnisBe.    la.  8^    (I>ie  Land- 

wirthech.  in  Bayem,  1889  ?,  |>.  114.) 

Lee,  Sir  J.  C.—The  North- West  Coast  of  Africa,  la.  V".  (jJourn.  MancK 
Geogr.  Soc.,  H.,  1886,  p.  145.) 

Contains  some  meteor,  obsns. 

*  Legrand,  £. — Nouyean  dictionnaire  Fran9ais-Grec  modeme  contenant  les 
termes  ae  la  langue  parl^e  et  de  la  langne  ^crite.    2  vols.     18*.    Paris,  s.a. 

Leicester  Literary  and  Philosophical  Society.— Transactions.  '  New 

quarterly  series.    Vol.  i.,  1886-89.     Together  with  the  reports  of  the  Council^ 
1887-89.    8^    Leicester,  1889. 

*  Leslie,  Sir  John^ — ^Treatises  on  Marions  subjects  of  natural  and  chemical 
philosophy.  With  a  biographical  memoir  (by  ]£.  Napier).  Bepublished  from 
the  Bncycl.  Brit.    d"*.    Edinburgh,  1838. 

Ley.  W.  C. — Note  on  a  proposed  scheme  for  obserration  of  the  upper  clouds. 
8^    [PriTately  printed.]     Leicester,  S4i. 

II  Leyst,  £. — ^Untersnchungen  fiber  den  Einfluss  der  Ablesnngstermine  der 
Extrem-Thermometer  auf  die  aus  ihnen  abgeleiteten  Extrem-Temperaturen  und 
Tagesmittel  der  Temperatur.  la.  4<».  (St.  Petersburg),  1889.  (^Repert  Meteor., 
xiii..  No.  2.) 

Libbey.  W.,  Jr. — The  cruise  of  the  Grampus,  sm.  8*.  (^Princeton  Coll.  Bull., 
L,  \SB9,ffov.,p.  100.) 

Lisbon,  Observatorio  do  Infante  D.  Lniz. -- Annaes  1885-86.    Vols. 

xxiii.-xxiv.    2  toIs.    1^.    Lisboa,  1889. 

"■  -Annaes    .    .    .    Observao6es  dos  postos  meteorologicos  segundo 

o  piano  adoptado  no  Congresso  de  Vienna  d  Austria.     1885.    f>.    Lisboa,  1889. 

— — Boletim  meteorologico.    1889,  Jan.  1 — ^Dec.  31.    f».    Sheets. 

Liverpool  ObseiratOty. — Results  of  meteorological  observations  made  at  the 
Liverpool  Observatocy,  Bictston,  Birkenhead,  during  the  years  1879  to  1883.  la.  8^ 
Liverpool,  1884. 

— ^—  Beport  of  the  Astronomer  to  the  Marine  Committee,  and  results  of  meteoro- 
logical observations  made  at  the  Liverpool  Observatory,  Bidston,  Birkenhead, 
during  tbe  years  1884  to  1888.    la.  S°.    Liverpool,  1889. 

( )  Beport  of  the  Astronomer  to  the  Marine  Committee,  Mersey  Docks  and 

Harbour  Board,  on  the  arrangements  made,  and  methods  devised  and  carried  out» 
for  enabling  mariners  to  find  the  Greenwich  time  at  sea  by  chronometers,  more 
accurately  than  by  the  ordinary  methods,  which  have  been  hitherto  adopted.  (By 
J.  Hartnup.)    ht*  8<>.    Liverpool,  1883. 

London^  Admiralty. — Admiralty  manual  for  the  deviations  of  the  compass. 

See  F.  J.  Eoans. 
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A    catalogue    of  books    in   the   Admiralty   library.      By 

B.  Thorbnm.    4°.    London,  1875. 

'     Beport  on  the  bore  of  the  Tsien-Tang  Kiang  by  Commander  Moore. 

See  W.  U.  Moore. 

— Tide  tables  for  the  British  and  Irish  Ports  for  the  year  1889 ; 

also  the  times  and  heights  of  high  water  at  full  and  change  Ibr  the  principal  places 
on  the  globe.    Computed  by  Staff  Captain  H*  B.  Harris*    la.  S?,    London,  s.a. 

Army  Medical    Department, — Annual  abstract  of  meteorological 

observations  taken  at  Netley  and  foreign  stations  in  the  year  1887.    la.  8«.    {Army 
Jfedf.  Dep.  Bep.,  1887,  App.  x.,  p.  376.) 
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London,  Board  of  Trade. — ^Abstracts  of  the  retamg  made  to  the  Board  of 
Trade  of  ehipping  casaalties  .  .  .  from  the  let  Julj  1887  to  the  80th  June  1888  ; 
.     .    .    with  charts  and  appendices,    sm.  f*.    London,  1889. 

Britisli  Association  for  the  Advancement  of  Science.— Beport  of 

the  fifty-eighth  meeting    .     .    .    held  at  Bath  in  September  1888.    8<».    London* 
1889. 

Colonial  and  Indian  Exhibition,  1886.— Handbook  to  F^i  and 

catalogue  of  the  exhibits.    8^    London,  1886. 

Contains  Meteorological  observations  taken  at  Levuka,  from  Ist 
January  1875,  to  August  1882,  and  from  that  period  at  Suva, 
to  31st  December  1885,  by  J.  D.  W.  Vanghan. 

'  Committee  on  Solar  Physics. — Second  report.    8®.    London,  1889. 

Edinburgh,  and  Dublin  Philosophical  Magazine  and  Journal  of 


Science.    Conducted  by  Sir  &•  Kane,  Sir  w.  Thomsoni  and  W.  Francis. 

Fifth  series.    Vols,  xxvii.-xxviii.,  1889.    2  vols.    8°.    London,  s.a. 

General  Register  Office. — Fifty-first  annual  report  of  the  Begistrar- 


General  of  births,  deaths,  and  marriages  iu  England.    1888.    U.  8°.    London,  1889. 

^— — Quarterly  returns  of  marriages,  births  and  deaths  registered  in 

.    .    •    England,  Nos.  161-164.     1889.    la.  S^.     London,  1889-90. 

Weekly  return  of  births  and  deaths  in  London  and  in  twenty- 


seven  other  great  towns.    Vol.  I.,  1889.    Nos.  1-52.    la.  8^.    Xx)ndon,  1889. 


Meteorological  Office.— Charts  showing  the  mean  barometrical  pressure 

over  the  Atlantic,  Indian,  and  Pacific  Oceans.    la.  h,    London,  [1888.] 

■         Daily  weather  report,  1889,  Jan.  1— Dec.  31.  2  vols.  la.  4®.  s.l.ca. 

—- Hourly  readings  from  the  self-recordiug  instruments  at  the  four 

observatories  under  the  Meteorological  Council.     1886.    la.  4°.    London,  1889. 

Meteorological  observations  at  stations  of  the  second  order  for  the 

year  1885.    la.  4^    London,  1889. 

Keport  of  the  Meteorological  Council  to  the  Royal  Society,  for  the 

year  ending  Slst  of  March,  1889.   la.  8^    London,  1890. 

The  weekly  weather  report  of  the  Meteorological  Office  for  the 

year  1889  (vol.  vi.,  second  series),  containing  synoptic  charts,  and  descriptive  simi" 
maries  of  the  weather  for  each  day  ;  also  tabular  summaries  of  temperature,  rainfall, 
and  bright  sunshine,  for  each  week.  With  monthly  supplement  and  four  appendices, 
la.  4<>.     London,  s.a. 


Eoyal  Astronomical  Society.— Monthly  Notices    .    •    .    1888-89. 

Vol.  xlviii.    8°.    London,  1889. 


*  Royal  GeoerapMcal  Society,— Hints  to  traveUers,  scientific  and 

feneral.      Edited   for    tne    Council   of    the   Koyal    Geographical   Society    by 
I.  W.  Freshfield  and  W.  J.  L.  Wharton.    6th  edition,  revised  and  enlarged, 
sm.  4<>.    London,  1889. 

—  — —  Proceedings    .    .    .    and  monthly  record  of  geography.    New 
monthly  series.    Vol.  zi.,  1889.    la.  8^.    London,  1889. 


;  Boyal  Institution  of  Great  Britain.— Notices  of  the  proceedings  at 

the  meetings  of  the  Members  .  .  .  with  abstracts  of  the  discourses  delivered  at 
the  evening  meetings.  Vol.  adi.,  1887-89.  With  an  Index  to  vols,  i.-xii.  8". 
London,  1889. 


Boyal  M^eorological  Society.— The  meteorological  record.   Monthly 

results  of  observations  made  at  the  stations  of  the  R.  Meteor.  Soc,  with  remarks  on 

the  weather  for  the  year  1888.    By  W.  Marriott.   Vol.  viii.  la.  8<».    London,  1889. 

Contains  also  "  Meteorology  of  England  duriog  the  quarters 

ending  March  to  December  1888."    By  J.  Glsisher. 

Quarterly  Journal.    Vol.  xv.,  1889.    la.  8<».    London,  1889. 

Boyal  Society.— Proceedings.    Vol.  xlv.-xlvi.,  1888-89.    2  Tohi.    S**. 

London,  1889-90. 

Boyal  United   Service  Institution.— Journal.    Vol.  xxxiii.    %\ 

London,  1889-90. 

Society  of  Arts.— Journal.     Vol.  xxxvii.     From  November  1888  to 

November  1889.    la.  8^    London,  1889. 
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Longt  E.  Dek-^The  voyage  of  the  Jeannette.  The  ship  and  ice  loarnals  of 
Creoi^e  W.  De  Long,  Lieut enant-Comoxander  U.S.N.,  and  Commander  of  the  Polar 
Expedition  of  1879-1881.  Edited  bj  his  wife,  Emma  De  Long.  2  vols.  la.  8«. 
London,  1888. 

*  Longman's  Now  AtlaSy  political  and  physical,  for  the  use  of  schools  and 
private  persons.    Edited  by  G.  G.  Chiflholm.    sm.  f>.    London,  1889. 

LoomiB,  S. — Contributions  to  meteorology.  Chap.  ill.  Revised  edition,  la.  4°. 
New  Haven,  1889. 

11  Lnvini,  J. — Les  taches  solaires  et  les  variations  dn  magnetisme  terrestre. 
la.  8°.    Turin,  1889.     {La  Luwihre  Electr,,  xxxii.,  1889,/).  312.) 

McLaadabOTOnglly  J.,  and  Preston,  A.  E.— Meteorology  of  Bradford  for  1 889. 
f>.    Sheet. 

*  MTiOOcL  A. — Scripture  meteorology  and  modem  science,  sm.  8<>.  Glasgow, 
1867. 

Madridj  Observatorio. — Observaciones  meteorol^gicas  efectuadas  en  el  Obeer- 
ratorio  de  Madrid  durante  los  anos  1886  y  1887.    8<>.     Madrid,  1889. 

—  -^-^—  Restimen  de  las  observaciones  meteorol^gicas  efectuadas  en  la 
Peninsula  y  algunas  de  sus  islas  adyacentes  dnrante  los  afios  1884  y  1885.  2  vols. 
8«.    Madrid,  1889. 

Sagdebnrg. — Jahrbach  der  meteorologischen  Beobachtungen  der  Wetterwarte 
derMagdeburgischen  Zeitung.  Herausgegeben  von  A.  W.  GrUtzmacher. 
Jahrg.  vii.,  1888.    la.  4o.    Magdeburg,  1889. 

IKagie,  W.  E. — Atmospheric  electricity  at  sea.  la.  8°.  {Princeton  Coll.  BulLf 
/.,  1889,  iVb.  4,p.  103.) 

ICanchester  Literary  and  Philosophical  Sociely.— Memoirs  and  Proceed- 
ings.   4th  series,  vol.  ii.    S**.    Manchester,  1889. 

ICanchester,  Sheffield,  and  Lincolnshire  Bailwav.— Monthly  statement 

of  rain  fallen  in  the  year  ending  31st  December,  1889.    sm.  f*.    Sheet. 

Margate,  Medical  Officer  of  Health. — Report  of  the  medical  officer  of 

health  ^r  the  Borough  of  Margate,  from  April  lOth,  1888,  to  the  end  of  the  year, 
sm.  8<'.    Margate,  1889. 

Contains  meteor,  obsns.  for  1888  by  J.  Stokes. 

MarinOS.  Sp.  P. — Metedrologike  epopsis  tes  poleos  Kerkuras  kata  ta  ete  1887 
kai  1888.  Meteorological  review  of  the  City  of  Corfu  for  the  years  1887  and  1888. 
sm.  8^     Corfu,  1889. 

Marriott,  W.,  and  Banyard,  A.  C— Photographs  of  lightning,  la.  4". 
^Knowledge,  xii..  No.  44,  1889, ;?.  165.) 

MarseilleB,  Conunifision  Mitiorologiqne  dn  B^partement  des  Bonches- 

dn-Bhone. — ^Bulletin  annuel.    Annies  1887-88.    2  vols.    4^    Marseille,  1888-89. 

MaSCart,  E.,  et  Monreanz,  T. — Conferences  sar  le  msgn^tigme  terrestre  et 
rSlectricit^  atmosph^riqne  faites  an  Bureau  Central  M^t^orologiaue,  en  Mai  1882. 
4*>.    Paris,  1882. 

Manritins,  Boyal  Alfred  Observatory.— Annual  report  of  the  Director 

...    for  the  year  1887.     f^.    s.l.e.a. 

11  — ^—  — —  Besults  of  meteorological  obser^'ations  at  the  Royal  Alfred 
Obser\'atory,  Mauritius.  1887,1888.  2  vols.  sm.  f>.  {Mauritius Blue  Book,  \%^7, 
1888.) 

Melbonme  Observatory. — Monthly  record  of  results  of  observations  in  meteoro- 
log\',  terrestrial  magnetism,  &c.,  &c.,  .  .  .  Under  the  superintendence  of 
B.  L.  J.  Ellery.     ll>88,  Jan. — Dec.     la.  8».     Melbourne,  s.a. 

( ')  Reports  of  the  Board  of  Visitors  to  the  observatory  ;  together  with  the 

annual  report  of  the  Government  Astronomer.  23rd  and  24th.  sm.  ^.  Melbourne, 
s.a. 

II  Merrifield,  J.— Meteorological  summary  [for  Plymonth]  for  the  year  1889. 
oblong  la.  8°.     Sheet.     (  Western  Daily  Mercury,  1890,  Jan,  G.) 

MeteOTOlOgiscbe    ZeitSChrift— Herausgegeben    im    Auftrage    der    Ooster- 

reichiscben  Gesellscbaft  fiir  Meteorol^e  und  der  Bentscben  meteoro- 
logischen OeseUscbaft.— Redigirt  von  J.  Hann  nnd  W.  Edppen.  VI.  Jahrg. 
(xxiv.  Bd.  d.  Zeitschr.  oesterr.  Gesellsch.  Meteor.),  1889.    la.  8  .    Wien,  s.a. 
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Mexico,  Ministerio  de  Fomanto.— Anaiw,   Tomo  TiiL   k.  8«.    ittxioo. 


Observatorio  KeteoroMgico-Maenitico  CentraL—Boletm  mensnaL 

Tomo  I.,  1888.    la.  4^    Mexico,  1888. 

Resdmen  comparativo  correspondiente  i  los  afios  de  1877-1888. 

la.  f».    Sheet. 

)|  Meyer,  H.— Die  Niedenchlaffs-Verh&ltDiMe  von  Deatichland,  insbefiondeie 
Yon  Korddeutschland,  in  den  Jahrea  1876-1885.  4«.  Hamburg,  1889.  (^Archiv. 
Deutuch,  Seetparte,  Jakrg,  arf,,  1888,  No.  6.) 

II  Die  Wiode  zn  Keitum  aaf  Sylt,  mit  einer  Einleitung,  die  DaiBtellaQg' 

der  Windverhilltnisse  eines  Ortes  betreffend.  la.  8<».  (^Aun.  Hydr,  mar.  Meteor., 
1890,  Feb.) 

Milan,  S.  Osservatorio  ABtronomico  di  Brera.— PubbUcarioni. 

No.  xzxIt.    See  G.  V.  Schiapareili. 
No.  zxzY.    See  3f .  Rajnd. 

*  II  Miller,  J.  F.--On  the  meteorology  of  the  Lake  District  of  Cumberland  and 
Westmoreland ;  including  the  results  of  experiments  on  the  fSeJl  of  rain  at  various 
heights  above  Uie  earth's  surface,  op  to  3166  feet  above  the  mean  sea  level.  Bead 
May  18,  1848.    la.  4'».     [PAiV.  Trans.,  1849,  p.  73.] 

*  11  ■  On  the  meteorology  of  the  Lake  District  of  Cumberland  and  West- 
moreland ;  including  the  results  of  experiments  on  the  &U  of  rain  at  ranous  heights, 
up  to  3166  feet  above  the  sea  level,    la.  4^     \_PhU.  Trane.,  1849,  p.  319.] 

*  II On  the  meteorology  of  the  Lake  District  of  Cumberland  and  West- 
moreland ;  with  a  continuation  of  the  results  of  experiments  on  the  fall  of  rain  at 
various  heights,  up  to  3166  feet  above  the  sea  level.  Bead  May  30,  1850.  la.  4^ 
IPha.  Irons.,  1851,  p.  149.] 

*  II  ^— —  On  the  meteorology  of  the  Lake  District  of  Cumberland  and  West- 
moreland; including  the  results  of  experiments  on  the  fall  of  rain  at  various  heights, 
up  to  3166  feet  above  the  sea  level.  Fourth  paper,  for  the  year  1850.  la.  4^. 
IPhil.  Trans.,  1851,  p.  623.] 

*  II  On  the  meteorology  of  the  English  Lake  District,  including  the  resulta 

of  experiments  on  the  fall  of  rain,  the  temperature,  the  dew  point,  and  the  humidity 
of  the  atmosphere,  at  various  heights  on  the  mountains,  up  to  3166  feet  above  the 
sea  level, — ^for  the  years  1851-58.  Communicated  1st  May  1854.  la.  4^  [Trons, 
Jt.  Soc.  Edinh.,  xxi,  1857,  p.  81.] 

*  II  On  the  relation  of  the  air  and  evaporation  temperatures  to  the  tempe- 
rature of  the  dew-point,  as  determined  by  Mr.  Glaisher*s  hygrometrical  tables, 
founded  on  the  factors  deduced  from  the  six-hourly  observations  made  at  the  Boyal 
Observatory,  Greenwich.  Bead  May  30,  1850.  la.  4°.  [Phil.  Trans.,  1851, 
p.  141.] 

II  MoIlEU  H. — Die  t&gliche  Periode  der  Feuchtigkeit  in  Christiania.  &m.  f<». 
(^Meteor.  Zeitschr.,  1889,  Aug.,  p.  281.) 

The  physical  conditions  of  Barents  Sea.    la.  8^    (^Scott.  Geogr.  Mag., 


1889,  Oct.) 

II  Windst&rke  und  Windgeschwindigkeit  auf  norwesischen  Leuchtfeuer- 

Stationen.    la.  8^     (ilnii.  Hydr.  mar.  Meteor.  Berlin,  IS89^  Okt.) 

Monaco.  Prince  Albert  de. — Campagnes  scientiflques  de  S.  A.  S.  le  Prince 
Albert  de  Monaco  faites  sur  son  vacht  L'Hirondelle  en  1885,  1886,  1887  et  1888. 
Carte  dress^e     .    .    .     par  A.  Tollemer.     1889.     Chart,    la.  f^. 

II  Bechcrches  des  animaux  marins.    Progr^s  r^is^s  sur  L'Hirondelle 

dans  loutillage  special.     U.  8".     Paris,  1889.     (^Compt.  Rend.  Congr    Intemat. 
Zool.,  Paris,  1889,  p.  183.) 

Sur  les  courants  superficiels  de  I'Atlantique  Nord.    4*^.     (Paris,  1 889.) 

{^Compt.  rend,  or  ad.  sc.,  Paris,  1889.] 

Montreal,  Geological  and  Natural  Historv  Snrrey  of  Canada.— 

Annual  report.    New  series.    Vol.  iii.,  Parts  i.  and  ii.,  1887-88.    3  vols.,  witib  maps, 
la.  8«.    Montreal,  1889. 


Moore,  A.  W. — The  climate  of  the  Isle  of  Man.    la.  8®.    Douglas,  1889. 
[Joum,  Scott.  Meteor.  Soc,,  viii.,  Srd  ser.,  No,  y,,  p.  200.] 

(W.  TJ.),.-;-Beport  on  the  bore  of  the  Ttien-Tang  Kiang.    Published  by 


the  Admiralty,    hi.  8<».    London,  1888. 
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Xnaich,  K  [b.]  meteorologiiehe  OontraLrtatioiL— Beobaehtungen  der 

meteorolog^uchen    Stationen    im   ROnigreieh  Bayem  Heransgegeben 

•    .    .     duzch  C.  Lang  vnd  F.  Brk.    z.  Jabig.,  1888.    sm.  f>.    Munchen,  1889. 

II  Uebenicht  fiber   die  WittenmgsTerhiltnitse  im    KOnigreiehe 

Bayern.    1889,  Jan. — ^Dec.  la.^.   Sheets.  i^Heparai-Ahdruckatuder^Aug^wrger' 
AbtmiUeUunff,") 

Wetteikarte   nod   Wetterbericht.      1889,   Jan.    I.  — Dee.  81. 

oblong  f*.    Sheets. 

li  Naples,  Baale  OBservatorio  Astrcmomico.-— Bullettino  meteorologioo    . 

per  jP.  BrioSChL     1888.    Anno  xzlii.,  2*  Serie.    nn.  f^.    Napoli,  1888. 
(i^emf.  B.  Accad,  Sc.  Fis,  Mai.,  1888,  Fasc,  !<>  a  12?.) 

Katal  Harbour  Board. — Chainnan's  Minute  and  departmental  reports  for  the 
year  1888.    8m.  f>.    Durban,  1889. 

*  HatOZO. — ^A  weekly  illustrated  journal  of  science.  Vols.  zzxix.-xl.  1888- 
89.    8  Tols.    la.  8*.    London  and  New  York,  1889. 

*  Hatnre*  La.— Bevue  dee  sciences  et  de  leurs  applications  auz  arts  et  h 
rindnstrie.  Journal  hebdomadaire  illostr^.  lUdaetenr  en  Chef  Q.  TiSBandior. 
xTii«  ann^,  1889.    I*'  et  S*  Semestres.    8  Tds.    sm.  f^.    Paris,  sji. 

*  BTautical  Magaaane  for  1889.  New  series.  A  journal  of  papers  on  subjects 
connected  with  mantime  affairs.    Vol.  Iviii.    8".    London,  8.a. 

New  York,  Americaxi  Oeographical  Society.— Journal.    Vol.  xzi.,  1889. 

la.  8^    New  York,  B.a. 

Hiee,  SocUt6  do  MMoome  et  de  Climatologie  de  Kice.— Niee-M^cal.  18« 

Ann^  1888-89,  Nos.  1-18.    la.  8*.    Nice,  1888-89. 
Nipher,  F.  E. — [Bulletin  of  the]  Missouri  Weather  Senrice.     1889,  Jan.— Dec. 

II  —  Beport  on  Missouri  rainfall,  with  ayerages  for  ten  years  ending  Decem- 
ber, 1887.     8».     {Trans,  St.  Lord*  Acad,  Sc„  ▼.,  1889,  p.  883.) 

Oxford.  Badcliife  Observatory. — ^Besults  of  meteorological  observations  made 
at  the  Raacliffe 'Observatory,  Oxford,  io  the  year  1885,  under  the  superintendence 
of  E.  J.  Stone.    Vol.  zliii.    la.  8^    Oxford,  1889. 

Palermo,  B.  Osservatorio. — ^BuUettino  della  Sesione  meteorologica  a  Valverde 
annessa  alia  society  di  aoclimaxione.    Vols,  i.-viii.,  1880-87.    8  vols.     8<*.     s.l.ca. 

Stazione  di  Talverde. — Osservarioni  meteorologiche.    Nuova . 

seric.    Ann!  v.  e  yi.     1884-85.    2  vols.    sm.  f>.     Palermo,  1886,  1889. 

Fari8«  Acadimie  des  Sciences. — Comptes-Rendns  hebdomadaires  des  stances. 
.    .    .   Tomes  cviii.-cix.,  1889.    2  vols.    4<>.    Paris,  1889. 

Bnrean  Central  lE^tiorolonque  de  France.— Annales   .    .    . 

pa  bilges  par  E.  Mascart.    Annees  1885,  lU;  1886,  ii.;  1887,  i.,  ii.,  iii.    5  vols, 
la.  4«.    Paris,  1888-89. 

Bulletiu  international,    xxxiii'.    Ann^,  1889.    Jan.  1 — ^Dec.  81.    4<'. 

Comity  International  des  Poids  et  Xeenres.— Proc^s-verbanx  des 

stances  de  1888.    8^    Paris,  1889. 

^re  de  la  Marine  et  des  Colonies.— Revue  maritime  et 


coloniale.    Tomes  ci.-ciii.    S  vols.    la.  8^    Paris,  1889. 


■  Table    alphab6tique  et  anal^que  des  mati^res  contenues  dans 

ks  40  volumes  de  k  Bevne  Maritime  et  Coloniale  de  1879  k  1888.    la.  8®.    Paris, 
1889. 

Observatoire  Municipal  de  Montsoiiris.~Annuaire   .    .    .   pour 

Van  1889. '  18*.    Paris,  s.a. 

■  Service  Hvdromitrique  dn  Bassin  de  la  Seine.— Observations  sor 

les  cours  d'eau  et  la  pluie  centralisees  pendant  Tann^e  1888    ...    7  plates.   f>. 
Versailles,  sa&. 

II — »  B^nm^  des  observations  centralist    .    .    .    pendant  Tann^ 

1888    .    .    .    la.  8«.     Versailles,   1889.     (iinji.  soe.  mStior.  Fr.,  xzxviii.,  1890, 
•/out?.) 

— ^^-  BodM  Mit^orologiqne  de  France.— Annuaire.   Tome  xxxvi.,  i888. 

la.  8*.    Paris,  8.a. 
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II  PanlSML   A.— Contribatioa  i  notre  ooiuuhsnu&m  de  TMrore  boriale.    99. 
{Bull.  aead.  M,  Van,  Sc.  LettreSf  1889.) 

Peek,  C.  E. — ^Heteorologioal  obflenrations  for  tlie  yew  1888.    Bouadon  Obserra^ 
tory,  Devon.    Vol.  ▼.    4".    London,  1889. 

Pekillg.  Inspector  General  of  Coetoms.— List  of  the  Chinese  lighthouses, 
light-yessels,  baojs,  and  beacons  for  1890.     18th  issae.    4<*.     Shanghai,  1890. 

— ^—  Medical  reports,  for  the  half  year  ended  80th  September  1887.     8ith 
issae.    40.    Shanghai,  1890. 

1]  Pemter,    J.    M. — ^Die    allgemeine    Girenlation   der   Atmosph&re.      la.    8<*. 
ildonatsbL  WtMetuch.  Club,  Wien,  1889,  No.  2.) 

(Perpignan,     CommiBsion     Hit^orologiqne     IMpartementale     des 

Pyreneee-OrientlQes.) — ^Bulletin  met^orologique  annael  «  •  .  par  le  Br. 
Fines.    Ann^  1888.    4°.    Perpignan,  1889. 

Petermann's  (Dr.  A.)  Mitteilnngen   aus  Jnstns  Perthes'  geographischer 
Anstalt.     Heraosgegeben  von  A.  Snpan.    35  Bd.,  1889.    4^    Gotha,  8.a. 

— ^  aus  Justus  Perthes'  geographischer  Anstalt.  Herausgegeben  yon  A. 
Snpan.    Erg&nzungsband  xz.,  1868-89.    40.    Gotha,  1889. 

Philadelphia,  American  Philosophical  Society.  — Proceedings  of  the 

American  Philosophical  Society  held  at  Philadelphia  for  promoting  useful  know- 
ledge.   Vol.  xxvi.  1889.    la.  8^    Philadelphia,  1889. 

■    Subject  register  of  papers  published  in  the  Transactions  and  Pro- 
ceedings of  the  Amer.  Phil.  Soc.    Compiled  by  H.  Phillips.    8<>.    PhiUdelphia 
1889. 

■  _i.—  Supplemental  register  of  written  communications  published  in  the 

Transactions  and  Proceedings  of  the  Amer.  Phil.  Soc.,  1881-1889.  Compiled  by 
H.  Phillips.    8«.    Philadelphia,  1889. 

Franklin  Institute.-  The  journal  of  the  PrankUn  Institute,  devoted 

to  science  and  the  mechanic  arts.  Third  series,  vols.  xcvii.-xoviii.,  1889.  2  vols. 
8».     Philadelphia,  1889. 

*  II  Plana,  J.  CO.] — M^moire  sur  la  connexion  existante  entre  la  hauteur  de 
Tatmosph^re  et  la  loi  dudtScroissemeo t  de  sa  temperature.  Lu  .  .  •  1853.  la. 
4".     IMem,  AccaH.  Torino ,  aerie  ii.,  Tom,  xv.,  1855.] 

*  Plninandon,  J.-B.,  etColomdS,  A.— Tableau  synoptique  de  la  prevision  du 
temps  &  Tusage  de  tout  le  monde.    la.  f*.     s.Le.a. 

Pola,  hjdrog^aphisches  Amt  der  k.  k.  Eriegsmarinc—Meteoroiogische 

und  magnetische  Beobachtimgen.    1889,  Jan. — ^Dec,  and  Besults.    Oblong  la.  8^ 

K  K  hydrographisches  Amt— Mittheilungen  aus  dem  Gebiete  des 

Seewesens.    Jahrg.  1889.    xvii.  Band.    la.  8<>.    Pola,  1889. 

Contains  also  some  unnumbered  pages  of  meteorological 
observations  recorded  at  Pola  during  1688-89. 

II  Port  an  Prince.  Haiti— lligliche  meteorologische  Beobachtungen  im  Jahre 
1888,  angestellt  am  Petit  Seminaire  CoUdge  St.  Martial,  la.  4^  {Jahrh,  k,  k. 
Central'Anst  Meteor. ,  Wien,  1888,  p.  121.) 

Porto  Bico,  Jefatnra  de  Obras  PtLbUcas  de  la  Isla  de  Pnerto  Bico.— 

Resdmen  de  las  observaciones  meteorol<$gicas  verificadas.  1889.  Jan. — ^Dec.  S^, 
Sheets. 

Ponchet,  Q. — ^Experiences  sur  les  courants  de  TAtlantique  Nord,  faites  sous  les 
auspices  du  Conseil  Municipal  de  Paris.    4°.     Paris,  1889. 

Prague,  Forstlehranstalt  Weisswasser.—  Omhrometrische  Beobachtungen 
der  vom  bdbmischen  Forstvereine  in  den  Forsten  Bohmens  in  verschiedenen  See- 
h5hen  und  Expositionea   errichteten  Stationen.      Herausgegeben     .  .    von 

E.  von  Pnrkyneund  A.  Pefina.   i.-iv.  Jahrg.,  1879-1882.   4  vols.   4«.  Prag,  8.a. 

See  also  Sludmckaf  F.  J. 

konigl-bdhmische  Gesellschaft  der  Wissenschaften.— Abhand. 

lungen  der  mithematisch-naturwissenschaftlichen  Claase.  yii.  Folge,  Bd.  i.-ii. 
1885-1888.     a  vols.    U.  4°.    Prag,  1886-88. 

In  the  Czech  language  also. 
Contains  "  Resultate  d.  ombrometrischen  Beob.  in  BOhm.  von  F.  J.  Studnicka. 

1884-87." 

X.  K  Stemwarte.— Magnetische  und  meteorolpgische  Beobachtungen 

.  .  .  1888.  Auf  Offentliche  Eosten  herausgegeben  von  Li  Weinek.  49 
Jahrg.    la.  4<*.    Prag,  s.a. 


AppMdia  XVIIL  131 

Frinoey  C.  L. — T^^  samiiiary  of  a  meteorological  Journal  kept  by  C.  L.  Prince  at 
hie  ol>9eryator7,  Crowborough,  Snnex.     1888,1889.    2  parte,    em.  f*.    6.1.eji. 

Paebla,  Obserratorio  MeteoroUgieo  del  Colegio  del  Estado  de  Puebla. 

— ^Bcsumen  correspondiente  a  cada  dia.     1889,  Jan. — 'Dec.    em.  f^. 

Pnrper,  L. — ^Le  principe  dn  moarement  et  son  application  2l  la  m^caniqae  celeste 
et  &  la  m^t6orologie.    4**.    Paris,  1889. 

II  Bagona,  S. — Coefficientl  per  la  temperatura  e  per  la  pressione  atmosferica  nel 
barometro  regietratore  Bichard.  sm.  f>.  Modena,  1889.  (^Mem.  B.  Accad,  Sc. 
Lett.  Art.  Midena.) 

li  •— —  Determinazione  dei  coefficientl  per  la  temperature  e  per  la  pressione 
atmosferica  nel  barometro  registratore  Richard,  sm.  ^.  Torino,  1889.  (^Boll, 
mens.  Osserv.  Moncalieri,  Ser.  ii.,  ix.) 

fl  — —  Inflnenxa  della  distanza  de  sole  dal  piano  dell'  equatore  celeste  sol 
period!  barometrici  dinrni  am.  f*.  Torino,  1889.  IBoU.  metis.  Osserv,  Moncalieri, 
Ser,  ii.,  ix.) 

II  Pressione  atmosferica  bi-oraria  del  1888  e  consideraaioni  suUe  propriety 

delle  formnle  periodiche  relative  all'  andamento  diorno  del  barometro  e  suUe  ore 
tropiche  dei  mesi  invernali.  la.  4<>.  Boma,  1889.  (^Annal.  Uff,  Centr,  Meteor,  e 
Geodinam,  Parte  i.,  vol.  ix.,  1887.) 

■  Pressione  atmosferica  ridotta  al  medio  IitcUo  del  mare  in  Modena. 


sm.  f>.    Modena,  1889.    (^Mem,  M,  Accad,  Sc.  Lett.  Art.  Modena,) 
,{     ■  Yero  andamento  diorno  della  umiditjk  relativa.    am.  f*.    Boma,  1889. 


{Ann.  Uff.  Centr.  Meteor,  e  Geodinam,,  ix.,  1887,  Parte  i.) 

BajIUL  M. — Confront!  e  verifioaaioni  d'azimut  asaolati  in  Milano  con  alcone 
notizie  snfle  antiche  triangolazioni  nei  dintomi  di  questa  oittll.  Pabbl.  B.  Osserv. 
di  Brera  in  Milano,  No.  xxxv.    em.  f^.    Milano,  1889. 

[Baulin,  V.] — [Distribution  des  pluies  k  la  surface  des  Pjrences  en  1871-80.] 
8».     {Bull.  soc.  Bamond,  1883,  p.  321.) 

Beuter,  F.— Observations  m^teorologiques  &ite8  k  Luxembourg.  1874-83.  3* 
ToL    la.  8*'.    Luxembourg,  1887. 

Beuter-ChOlIld,  F. — Observations  m^t^rologiques  faites  k  Luxembourg. 
Mojennes  de  la  p^riode  de  1854-1883.    4*  vol.    la.  8**.    Luxembourg,  1887. 

•  Richard  Frdres. — ^Notice  sur  les  instruments  enregistreurs  construits  par 
Bichard  Frdrea  comprenant  le  rapport  de  M.  le  Colonel  Sebert  k  la  Soc.  d'En- 
cooragement  pour  rindustrie  nationale  et  Texpos^  des  perfectionnements  et 
applications  nouvelles.    3*"*  66L    4**.    Paris,  1889. 


Big^IlbacL(  A. — Die  unperiodiachen  Witterongsersoheinnngen  auf  Grund 
111  j&hnger  Aufzeichnuneen  derNiederscblagstage.  8^.  Basel,  1890.  {Verhandl, 
Naturf,  GeseUsch,  Basel,  ix,.  Heft  1,  p,  68.) 

Jl    ^—    Besnltate  aus  112  jahrigen  Gewitteraufzeichnungen  in  Basel.     8°. 
Basel,  1889.    {Verhandl.  Naturf.  GeseUsch,  Basel,  viii.,  p,  802.) 

Biposto,  OsBervatorio  Meteorologico  del  E.  Istitato  Nautico.— Bollettino 

mensue.    Anno  xv.,  1889.     Fasc.  1-12.    sm.  f^.     Biposto,  1889. 

Borne,  Ufflcio  Centrale  Heteorolog[ico  e  Gtoodinainico  Italianc— Annail. 

Scrie  ii.    Vol.  vii.,  1885,  Parte  1-3 ;   viii.,  1886.     Parte  i.-iv.     7  vols.    sm.  f*. 
Boma,  1887-89. 

— -  Bollettino  meteorico.     Anno  xi.,  1889,  Jan.  1 — Dec.  31.     la.  4°, 

SbeeU. 

Bivista   Meteorico -Agraria.     Anno  x.,  1889,  Nos.  1-36.    hi.  S^. 

(Boma,  1889-90.) 

Bngby  School  Natural  HMory  Society.  —  Beport   ...   for  the  year 

1889.    8*.    Bugby,  1890. 

!|  Bnssell,  H.  C. — ^Astronomical  and  meteorological  workers  in  New  South 
Wales,  1778  to  I860.    8^     {Proc.  Austral.  Assoc,  advane.  sc,,  Sydnetf,  1888,  p.  45.) 

On  a  new  self-recording  thermometer.    Bead  before  the  B.  Soc.  of 


N.S.W.,  7  Nov.  1888.    8«.     [  Jbiira.  B,  Soc.,  N,S.  TT.] 

II  — —  Proposed  method  of  recording  variations  in  the  direction  of  the  vertical. 
8^    {Proc.  Austral,  assoc,  advanc,  sc.,  Sydney,  1888,  p,  106.) 

II  — —  The  J  source  of  the  underground  water  in  the  Western  districts.     8*. 
[Joum,  B,  Soc.,  N.S,  W,,  1889.] 
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II  BilBSell,  H.  C—The  Btonn  of  Slit  September  1888.  Bead  before  the  R.  Soc. 
of  N.8.W.,  Oct.  8,  1888.    8».     [Joiim.  B.  Soc.,  N.S.  W."} 

II  Xhe  thnnderBtorm  of  26th  October,  1888.    Bead  before  the  B.  Soc.  of 

N.S.W.,  Nov.  7,  1888.    8«.     [JoMm  M.  Soc.,  N.S.  FT.] 

II  W.  J.— On   the  amount  of   carbonic  acid    in  London    air.    la.  4«. 

{Monthl.  Weather  Bep.,  London^  1884,  Apl.,  App.  ii.) 

II  On  London  rain.     la.  4«.     iMontkl.  Weather  Rep.^  London,  1884, 

ApL,  App.  i.) 

Bnssift. — Earta  EvropduBko!  Bossil.  SnyegfaoToi  pokroY  pol^  k  nachala 
Fevralya  1890.  Prilozhenie  k  N«.  10  "  Vyestnika  FinusoT."  Map  of  Basda  in 
Europe  showing  sur&ce  covered  by  snow  in  beginning  of  Feb.  1890.  App.  No.  10 
to  <*  Messenger  of  Finance.*'    f*.    Sheet 


St.  Petersburg^,  Eaiserhche  Alcademie  der  WisseiuicliafteiL-'Beper- 

torinm  fiir    Meteorologie Bedigirt  von  H.  Wild.    Bd.  xii.    sm.  t^. 

(St.  Petersborg),  1889. 

Title  page  in  Bossian  language  alio. 

phyBikaliBches  Central-ObsexTatorimn.— Annalen  .    .    .  hemus- 


fegeben  von  H.  Wild.    Jahrg.  1888.    Theil  i.  and  ii.    S  vols.    sm.  f*.    St.  Peters- 
org,  1889. 

■  Jahresbericht    ...    fiir    1887    and    1888.      Der   Akademie 

abgestattet  von  H.  WUd.    sm.  1^.    St.  Petersburg,  1889. 

• Meteorologisches  Bulletin.    1889,  Jan.  1 — Dec.  31.    f?.    Sheets. 

In  the  Bussian  language  also. 
From  May  12,  1889,  the  secondary  title  is  in  French :— Bulletin 
m^teorologique  de  TObservatoire  Physique  Central. 

[ Scientific  Department  of  the  Kaval  Technical  Committee. 

Naval  Bepertory.  1889,  Nos.  1-18.  Vols.  ccxxix.-ccxxziv.  6  vols.  la.  8<*. 
St.  Petersburg,  1889.] 

In  the  Bussian  language. 

Samoa. — Beport  of  the  hurricane  on  the  16th  March,  1889. 

See  "  CaUiope,*'  H.M.S. 

San  Fernando,  Institato  y  Obserratorio  de  Marina.-- Anaies  .   .    . 

pnblicados  .  .  .  por  el  Director  Don  C.  Pt^jazon.  Seccion  2*.  Observaciones 
meteoroldgicas.     Afio  1888.    f».    San  Fernando,  1889. 

San  Jos^  de  Costa  Eica,  Institato  Meteorol6gico  NacionaL— Boletin 

trimestral  .  .  .  publicado  bajo  la  direccidn  del  E.  Pirtter.  Tomo  i.,  1888.  f*. 
San  Jos6,  1889. 

'  Schiaparelli,  G.  Y. — Sulla  distribuxione  apparente  delle  stelle  visibili  ad 
occhio  nudo.    PubbL  B.  Osserv.  Brera  in  Milano,  N.  xxziv.    sm.  f9.   Milano,  1889. 

Schonrock,  A. — Zusammen&ssung  der  Besultate  wiederholter  Yergleichangeu 
der  Normaibarometer  in  Europa.  la.  4<*.  (St.  Petersburg"),  1889.  {Bepert. 
Meteor.,  xiii.,  No,  1.) 

II  Schreiber,  P. — ^Die  Theilnahme  Sachsens  an  den  meteorologischen  Forschung- 
en.     la.  8<>.     (^Uesellsch.  lets  Dresden,  1889,  Ahth.  2.) 

—  Ergebniss  einiger  Yersuche  fiber  die  specifische  Schneetiefe.  sm.  f°. 
{Meteor.  Zeitsckr.,  1889,  Apl,  p.  141.) 

*  II  Neuerungen  und  Er&hmngen  an  Apparaten  znr  Priifung  von  Thermo- 

metem  und  Aneroidbarometem,  Windfahne  und  Windst&rkemesser,  Begistrir- 
apparaten  von  Bichard  iiireB  nnd  dem  Barometer  Wild-Fuess.  la.  8<*.  {Zeitachr. 
Instrumentenh.,  vs..,  1889,  p.  157.) 

II  Ueber  einen  registrirenden  Begenmesser.     la.  8°.    iZeitechr.  Inetrvn 

mentenk.,  Jahrg.  ix.,  1889,  j>.  148.) 


[P.] — Ueber  das  Lamont'sche  Yerfahren  zur  Ableitung  der  t&gliohen 

Periode  aus  stundlichen  Beobaohtungen.  sm.  f».  {Meteor.  ZeiUchr.,  1889,  Dez., 
p.  468.) 

II  Schnster.  —.—Observations  m^t^orologiques  faites  Ik  Mets  pendant  I'ann^e 
1885.    8™«  s^rie,  xiv*  ann^e    8«.    Metz,  1889.    {Mhn.  Acad.  Metz.) 

II  Scott,  B.  H.— The  climate  of  British  North  Borneo,  la.  8<>.  iQuart.  Joum. 
B.  Meteor.  Soc.,  xv.,  1889,  p.  206.) 

♦  Weather  forecasting.    8«.    {Murray^*  Mag.^  vii.,  1890,  McK,  p.  843.) 
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Soolaiid,  F.—  Magnetisclie  nnd  meteorologische  BeobachtuBgen  zu  Klagenf art. 
Dee.  1688-- Not.  1889  and  year.    8<».    R.Le.a. 

*  SbeepshankSy  S6V.  B. — Correspondence  respecting  the  Liverpool  Obserra- 
tory,  between  Mr.  John  Tajlor  and  the  ReT.  B.  Sheepsluinks.  With  supplement. 
S*'.    London,  1845. 

* A  reply  to  Mr.  Babbage's  letter  to  ^The  Times,"  "on  the  planet 

Neptnne  and  the  Bojal  Aatroaomical  Society's  medal."    8^    London,  1847. 

*  -^—  A  letter  to  the  Board  of  Visitors  of  the  Greenwich  Royal  Observatory 
ia  reply  to  the  calumnies  of  Mr.  Babbage  at  their  meeting  in  Jane  1853,  and  in  his 
book  entitled  The  Exposition  of  1851.  With  correspondence  prefixed.  S^.  London, 
1860. 

*  II  On  the  eonstmction  of  standard  thermometers.    8®.    London,  1858. 

iMontldy  Not.  R,  Astr.  Soc.^ 

*  II  Memoir  of  the  late.    8».    London,  1856.    ^Monthly  Not,  R.  A^r. 

Sac.,  xvi.,  No.  4.) 

(Singapore,  Prindpal  Civil  Medical  Officer,  Straits  Settlements.) 

—Meteorological  report,  Straits  Settlements,  ibr  the  year  1888.    sm.  f*.    B.Le.a. 

Ij  Singer,  X. — Die  Bodentemperatnren  an  der  K.  Stemwarte  bei  Miinchen  und 
der  Zusammenhang  ihrer  Schwankungen  mit  den  Witterungsverh&Unissen.  sm.  f^. 
Munchen,  1890.     ^Beob,  meteor,  Stat.  K.  Bayem.,  xi.,  1889.) 

II  Sorel,  G.— 'Ia  prestfion  dn  vent  d'apr^s  les  an^momkres  de  Robinson  et  de 
Bourdon.    4».     (^BuU.  mitior.  Pyr. -Orient.,  xvii.,  1888.) 

II Sor  le  calcnl  de  la  pression  du  yent.    4^    (Bti//.  m6t^or.  Pyr.-Orient., 

ZTiL,  1888.) 

South  Anstralia. — ^Beporton  telegraphic  determination  of  Australian  longitudes. 
Ordered  by  the  Hoase  of  Assembly  to  be  printed,  Nov.  17th,  1886.    f**.    s.l.e.a. 

*  Steel,  B. — ^The  New  Hebrides  and  Christian  Missions,  sm.  8<».  London, 
1880. 

Stewart,  C.  H. — ^Note  on  the  carbonic  acid  and  micro-organisms  in  the  air  at 
▼arions  stations  during  the  cruise  of  H.M.S.  ^'Jackal."  la.  6^.  {1th  Ann.  Bep, 
Fish.  Board  Scotland,  1888,  part  iii.,  p.  472.) 

Stockholm,  KongL  Svenska   Yetenskaps-Akademie.— Meteoroiogiska 

lakttagelser  i  Sverige  .  .  .  anst&lda  och  utainetade  under  inseende  af  meteoro- 
l<^8ka  Central-Anstalten.  zxyi.  Bd.  2dra  serien,  Bd.  12.  1884.  la.  4^  Stock- 
holm, 1889. 

In  the  French  language  also. 


Keteorologiska  Central-Anstalt.— BIAnadsdfversigt  af  y&derleken  i 

Sverige    till  landtbmkets  tjenst  utgifven  under  meteorologiska  Central- Anstaltens 

inseende  af  Dr.  H.  £•  Hamherg.    ArgAng.  ix.  1889.    f*.    Stockholm,  1890. 

Ettokes,  J.  -  Meteorological  ob-tervations  at  Margate. 

See  Margate,  Medical  Officer  of  Health. 

iridescence  in  clouds.    4°.    Dublio,  1887. 


•||  Stoney,  0.  J. — On  the  cause  of  irid« 
(^Sc.  Trans.  R.  Dubl.  Soc.,  N.S.,  iii.,  p.  637.) 


Stonylmrst  CoUege  Observatory. — Results  of  meteorological,  magnetical,  and 
solar  observations.  ^  the  Bey.  S.  J.  Ferry.  1888.  ftm.  8°.  Market  Weighton, 
1889. 

The  Appendix  contains  "  Results  of  meteor,  obsns.  taken  at 
St.  Ignatius'  College,  Malta,  by  the  Key.  J.  Scoles.     1888.'' 

V 

II  Stodnicka,  F.  J. — Graodzuge  einer  HyStographie  des  Konigreiches  B5hmen. 
Kach  mehrjahrigen  Beobachtungsergebnissen  yon  700  ombrometrischen  Stationen. 
la.  8«.    Prag,  1887.     (^Archiv.  naturw.  Landesdurchf.  Bdhm.,  vi.,  Nro.  3.) 

Resttltate  der  ombrometrischen  Beobachtnngen  in  Bobmen.     1879- 


1888.     5  yols.    la.  4<>.    Prag,  1880-84.     iAbhandl.  k.  bdhm.  Gesellsch.   Wissensch., 
Folge  vi.,  Bd.  10,  11, 12.)  ... 

In  the  Czech  language  also. 
For  continnation  see  Prague,  Abhandl.  h.  bohm.  Gesellsch.  Wissensch.,  Folge  yii. 

.  Stuttgart,  EonigL    statistisches    Landesamt.  —  Mitteilungen.     1889. 

Nos.  1-12.     la.  8«.     Stuggart,  1889-90. 
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Stuttgart,  Meteoroloffische  Ceiitral0tKtioiL~l>eat8cheB  meteoroiogitohes 

Jahrbach.    Jahrg.  1888.    Wurttemberg.    Mitteilangen  der  mlt  dem  kOnigl.  statis 
tiflchen  Landesamt  yerbondenen  meteorologischen  Centralstation.    Bearbeitet  von 
L.  Meyer,    la.  4«.    Stuttgart,  1889. 

Sxindelly  A.  F.— -^skvidren  i  Finland  1888.    8».    Helsingfon,  1889. 

[Sydney  Observatory.] — Besults  of  meteorological  observations  made  in  New 
South  Wales  during  1887,  under  the  direction  of  H.  C.  BnsselL  la.  8^  Sjdney, 
1889. 

[ — ]  Results  of  rain,  river,  and  evaporation  observations  made  in 

New  South  Wales,  during  1888.    By  H.  C.  BuBSelL    la.  8».    Sydney,  1889. 

Weather  chart  of  Australia  and  New  Zealand.     1889,  Jan.  1 — 

Dec.  SI.    f>.    Sheets. 


Eoyal  Society  of  New  Sonth   Wales.— Catalogue  of  the  scientific 

books  in  the  library.    Part  L    Qeueral  catalogue.    8°.    Sydney,  1889. 

'  Journal  and  proceedings    ....    for  1888.    Vol.  xxii.    8°. 

Sydney,  1889. 

SymoilB,  G.  X — British  rainfall,  1888.  On  the  distribution  of  rain  over  the 
British  Isles,  during  the  year  1888    .    .    .    8«.    London,  1889. 

SymonB's  Monthly  Meteorological  Magaziae.— Vol.  xziv.,  1889.    8^ 

London,  1890. 

Sjrracnse,  Osserratorio  Centrale  di  Siracusa.— Osservaadoni  meteoroiogiche 

fatte  nell'  osservatorio  centrale  di  Siracusa  e  nelle  stazioni  della  rete  meteorico- 
agraria  della  provincia.    Anno  xiii.,  1889,  Jan.-Dec    8^    Siracusa,  1889. 

Tacubaya,  Observatorio  Astrondmico  NacionaL— Anuario.    i890.    For- 

nmdo  bajo  la  direccidn  del  Ingeniero  A.  AxiglliailOi     Afio  z.    sm.  8^.    Mexico, 

1889. 

Taylor,  A.  S. — ^  thermometrical  table,  on  the  scales  of  Fahrenheit,  Centigrade, 
and  iteaumur,  comprising  the  most  remarkable  phenomena,  chemical  and  physio- 
logical, connected  with  temperature,    la.  f°.    Sheet.    London,  1845. 

II  Tebbutt,  J.— On  the  high  tides  of  June  15th-.17th  [1889].  8^  {Joum. 
Proc.  iJ.  Soc.  N.S.  W.,  1889.] 

—  Report  of  BIr.  Tebbutt's  observatory,  Windsor,  New  South  Wales,  for  the 
year  1888.    8^     Sydney,  1889. 

*  "  The  Times  "  register  of  events  in  1889.    8*>.    London,  1890. 

TifliSy  physikalisches  Observatorinm.  —  Meteorologische  Beobachtungen 
...  in  den  Jahren  1887-1888.  Herausgegeben  von  J.  Miolborg.  la.  8°. 
Tiflis,  1888. 

In  the  Russian  language  also. 

Tokio,  Imperial  Meteorological  Observatory.— Report  of  the  meteoro- 
logical observations  in  the  Empire  of  Japau.     1884-1885.    2  vols.    la.  8®.    sJ.eai. 

In  the  Japanese  language  also. 

Meteorological  Central  Observatory.— Annual  meteorological  report. 

1886-1887,  Parts  L  and  ii.    4  vols.    la.  8°.     8.1.e.a. 

In  the  Japanese  language  also. 

-~— —  —  Tridaily  weather  maps,  reports,  remarks  and  indications.     1888- 
Jan. — Dec.    4°. 

Toronto.  Bureau  of  Industries  for  the  Province  of  Ontario.— Annual 

Report.     1888.    Parts  i.-iii.     1  vol.    la.  8".    Toronto,  1889.     (Sessional  Papers, 
xxi.,  1889,  Part  ix.,  No,  74.) 

Magnetical  Observatory. — General  meteorological  register  for  the 


year  1888.    8«.    s.l.e.a. 

Meteorological  Service,  Dominion  of  Canada.— Monthly  weather 

riew.    1889,  Jan. — Dec.    la.  4«.    s.l.e.a. 


review. 


Report    •    .    •   byC.  CarpmaeL    For  the  year  ending  December 

81, 1886.    la.  8°.    Ottawa,  1889. 

Trieste,    L   B.  Accademia   di  Commercio  e  Kautica.— Osservazioni 

meteorolo^che  instituite  all'  Osservatorio  Marittimo.   1889,  Jan. — Dec,  and  Results, 
oblong  la.  S*>.     Sheets. 
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Trieste,  Osseiratorio  Marittimo. — ^Rapporto  axmnale  .  .  .  eontcnente  le 
ofiservazioDi  meteorolog:icliey  mareograficJie  e  fenologiehe  di  Trieste  e  le  oftseryaxioni 
meteoroloffiche  di  alcime  altre  Btazioni  Adriatiofae  per  raxmo  1886,  redatto  da 
F.  Osnagm.    VoL  iii.    la.  4».    Trieste,  1889. 

Trinidad,  Botanical  Department. — ^Island  rainfall,  1 868-1 888.  Compiled 
by  J.  H.  Hart,    oblong  8ni.V.     Port-of-Spain,  1889. 

— ^  Botanic  Gardens. — Meteorological  results  as  taken  at  die  Botanic 
Gardens,  Trinidad,  for  1886.  With  annual  rainfall,  1862  to  1886,  indusiye.  sm.  f^. 
Sheet 

Royal    Botanic    Gardens. — Annual    report  on    the    Boyal  Botanic 

Gardens  and  tneir  work  for  1888.     sm.  f'.    Port-of-Spain,  1889. 

i  Tripp,  W.  B.— South  American  rainfall  south  of  the  tropics,  la.  8**.  (^Scott, 
Geogr.  Mag.  1889,  June.') 

Tncnnian,  Oficina  ftnimica.— *Boletin.  Tomo  i.,  1888.  la.  %^.  Tucuman, 
1888. 

Turin.  Societa  Meteordlogica  Italiana.— Annuario  meteorologico  italiano. 
Anno  y.  1890.    sm.  8«.    Torino,  1890. 

Bollettino  mensuale  pubblioato  per  cura  dell'  Osseryatorio  centrale  del 


Real  Collegio  Carlo  Alberto  in  Moucalieri.    Serie  ii.,  yols.  yiii.-ix.  (della  intera 
Collexione  Vols.  xxiii.-xziy.)     1888-89.  sm.  f>.    Torino,  1888-89. 

ITnited  States. — Report  for  the  year  1888  on  the  agricoltnre  of  the  Consular 
district  of  San  Francisco.  Diplomatic  and  Consular  Reports  on  trade  and  finance. 
Poreign  Office,  No.  546.     la.  8°.    London,  1889. 

Contains  some  notes  on  meteorology  of  Oregon. 

TTpfiala,  Observatoire  Hitterologique  de  lUniversiti.— -Bulletin  mensue*. 

Vol.  zx.  1888.     Far  H.  H.  HildobrandssOlL    la.  4».     Cpsal,  1888-89. 

TTtrecht,  Eoninklgk  Hederlandsch  Keteoroloeisch  Institnnt-^Baro- 

metentanden  en  Winden  in  de  Golf  yan  Aden  en  den  Indischen  Oceaan  bij  Kaap 
Guardafut.    oblong  la.  8°.    Utrecht,  1889. 

'  Nederlandsch  meteorologisch  jaarboek.     1879,  ii.  j  1888.    2  vols. 

oblong  8^    Utrecht,  1889. 

— ^— Reizen  door  de  Chinesche  Zee  en  het  Westelijk  Gredeelte  van  den 

Koord    Pacific,    en     onderzoekingen    aangaande    winden,    zeestroomingen,    enz. 
I.  Deel,  ii.  yermeerderde  druk.    II.  Deel.     2  yols.    la.  4°.    Utrecht,  1879,  1876. 

[ ]  Uur  van  stroom-kentering,  waargenomen  aan  bocrd  van  het 

IJchtschip  op  den  N.  Hinderbank.    4°.    Sheet. 

Waarnemingen   in  den   Indischen    Oceaan  over  de    maanden 

December,  Januari  en  Februari.    oblong  f>.    Utrecht,  1889. 

'  ■  Waarnemingen  van  onweders  in  Nederland.     1882-88.     7  vols. 

la.  8°.    Utrecht,  1883-86.    Amsterdam,  1887-89. 

Vanghan,  J.  D«  W. — Meteorological  observations  at  Levuka  and  Suva,  Fiji. 
1875  to  1885. 

See  London,  CoUmial  and  Indian  Exhibition,  1886.    Handbook  of  Fiji. 

Yienna,  K.  K  Central- Anstalt  far  Meteorologie  nnd  Erdmagnetismiis.— 

Beobaiiitungen.     1889,  tTnn. — Dec,  and  Results.     S^. 

K  K  Central-Anstalt  fiir  Meteordogie.— Teiegrafisoher  Wetter- 

bericht.    Jahrg.  xiii.,  1889.    Jan.  1 — Dec.  31.    la.  4**.    Sheets. 


Eais.  KonigL  geograpMsche  G^sellschaft  in  Wien.— Mittheii- 

ungen.     li)88.    Kedigirt  von    .     .     .     F.  Rittor  VOn  Lo  Monnier.    xxxi.  Bd. 
(der  neuen  Folge  xxi.)     la.  8*».    Wien,  1888. 

II  SI  E.  Stemwarte. — Meteorologische  Beobachtungen  auf  der  E.  K. 

Stemwarte  in  den  Jahren  1885  nnd  1886.    la.  4<*.     Wien,  1888.     (^Ann,   Wien 
Stemwarte,  Bd.  vi.) 

(Volante,  0.) — Osservaxioni  meteorologiche  fatte  in  Alessandria  alia  Specola 
del  Seminario.     1887,  1888.    Anni  xxx.~xxxi.    2  vols.    %'*.    Alessandria,  1889. 

CW^aldo,  F.) — ^A  review  of  some  important  tornado  literature,     la.  8°.     {Amer, 
meteor,  joum.,  vi.,  1889,  p.  66.) 

Washington^   HydrOgraphic  Office. — FUot  charts   of  the    North  Atlantic 
Ocean^    1889,  Jan. — Deo.    12  charts,  la.  ^. 
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WtJihingUmf  Hydrojn^pbic  Office. — Report  of  ice  and  ice  moTementa  in 
Bering  Sea  and  the  Arctic  basin,  by  E.  Slxiipsoily  under  the  direction  of  C.  H. 
Stockton,  commanding  U^.S.  <*  Thetis."    8<*.     Washington,  1890. 


Signal  Office.— Annual  report  of  the  Chief  Signal  Officer  of  the  Army 

to  the  Secretary  of  War  for  the  year  1888.    la.  8<*.    Washmgton,  1888. 

Bibliography  of  meteorology.    A  classed  catalogue  of  the  printed 

literature  of  meteorology  from  the  origin  of  piinting  to  the  close  of  1881 :  with  a 
supplement  to  the  close  of  1887,  and  an  author  index.  Prepared  under  the  direction 
of  A.  W.  ^freely.  Edited  by  0.  L.  Fassig.  Part  i.  Temperature.  Part  ii. 
Moisture.    2  vols.  4**.    Washington,  1889. 

Monthly  weather  review.      1889,  Jan. — Dec  and  Suppl.      4'». 

Washington,  1889-90. 

War  Department  weather  map.    1889,  Jan.  1. — ^Dec.  31.    la.  f*. 

Sheets. 

Smithsonian  Institution. — ^Annual  report  of  the  Board  of  Regents 

.    .    .    for  the  year  ending  June  30,  1886.    Parti.    8«.     Washington,  1889. 

II Surgeon-General's  Office.— List  of  books  and  articles  on  climatology 

and  meteorology  m  the  Library  of  the  Surgeon- Generars  Office,  U.S. A.  em.  f*. 
Washington,  1888.     lExtracUfrom  the  Index  Catalogue  Surg  Gen.  Office.^ 

* United  States  Coast   and  Geodetic  Snryeyr-Methods  and 

results.  Ilie  currents  and  temperatures  of  Bering  Sea.  (By  W.  jS.  DalL)  App. 
No.  16.— -Keport  for  1880.    la.  4^     Washington,  1888. 

♦  ( War  Department.) — Letter  from  the  Secretary  of  War,  trans- 
mitting letter  of  the  Chief  Signal  Officer,  on  the  ndn-iall  of  the  Pacific  Slope  and  the 
Westom  States  and  Territories,    la.  4^.    Washington,  1888. 

I  Weber,  L. — Mittheilungen,  betreffend  die  im  Auftrage  des  elektrotechnischen 
Vereins  ausgefuhrteu  Untersuchungen  uber  atmosph&rische  Elektrizit&t.  Dritter 
Bericht.    la.   8<*.     (ElektroUekn,  Zeitschr,,  z.,  1889,  Atig.) 

II  tyber  Blitaphotographien.      la.   8^.      {Sitzungsb.  k,  Prevss.   Akad. 

Wissensck.  Berlin,  xxzviii.,  1889,  p.  781.) 

CWeihranch,  K.) — ^Bericht  iiber  die  Ergebnisse  der  Beobachtungcn  an  den 
Begenbtationen  der  kaiserlichen  livl&ndischen  gemeinnutzigen  und  okonomiscben 
Sodetat  fiir  das  Jahr  1887.    la.  4".     Dorpat,  1889. 

Wellington,  Colonial  Hnsenm  and  Geological  Survey  .—Meteorological 

report,  1880 :  including  returns  for  188.*!  and  1884,  and  averages  for  preyious  years. 
(Preface  by  J.  Hector.)    la.  8».    Wellington,  s.a. 

*  Weyher,  C.  L. — Sur  les  tourbillon?,  trombes,  tempStes  et  spheres  touruantes. 
fitude  et  experiences.    2*  6d,,  revue  et  augment^,    la.  8<*.    Paris,  1889. 

^JThipple,  G.  M.— Pliotography  in  relation  to  meteorological  work.  la.  8**. 
{Joum.  Trans.  Photogr,  Soc.  Gt,  Brit.,  xiv.,  N.S.,  1889,  ATo.  3,  p.  16.) 

♦  White,  W.  H. — A  series  of  letters  on  weather  changes  and  their  approximate 
causes,  reviewing  the  various  weather  theories.  Letters  by  B.,  published  in  the 
"Scottish  Parmer  and  Horticulturist,*'  on  Admiral  PitsBoy  and  his  system  of 
forecasts.  Letter  by  MerCuriXLS,  on  weather  predictions,  and  Letter  by  P.  Pratt 
on  the  astroDomic  law  of  storms.  Published  for  private  circulation.  sm.  8*. 
Ghisgow,  1865. 

II  Wild,  H. — Ncue  Form  magnetischer  Yariationsinstrumente  und  zugehorendcr 
photograph! scher  Registrir-Apparate  mit  Scalenablesung.  la.  4<*.  St.  Pctersbourg, 
1889.     {MHh.  acad.  imp,  $c.  St.  Pitersb.,  vii.  sSrie,  Tome  xxxvii..  No,  4.) 

II  _—  Normaler  Gang  und  StOrungen  der  erdmagnetischen  Declination,  sm. 
f».    St.  Petersburg,  1889.    (JdiLphya,  chim,,  xiii.,  Livr,  l,p,  49.) 

II  Uber  Assmann's  nene  Methode  znr  Ermittlnng  der  wahren  Lufttem- 

peratnr.    la.  4°.     {Repert,  Meteor,,  xii.,  No,  11.) 

II et  Backlnnd,  0.— ^PPort  fait  i  Tacad^mie  imperial  c  des  sciences 

par  les  d6]6gu^  de  la  Bussie  k  la  conference  g^n^rale  du  m^re,  r^unie  k  Paris  en 
septembre  1889.    la.  8*.     {Mil.  phye.  chim.  St.  Petertb,,  xiii.,jp.  123.) 

*  Wilson,  G. — '^he  ^^^^  ^^  ^^®  Honble.  Henry  Cavendish,  including  abstracts  of 
his  more  important  scientific  papent,  and  a  critical  enquiry  into  the  claims  of  all  the 
alleged  discoverers  of  the  composition  of  water.     8^    London,  1851. 
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Woeikof,  A. — ^I>er  Eiiiflass  einer  Schneedecke  aaf  Boden,  Eliina  und  Wetter, 
la.  8*.  Wien  and  Olmtitz,  1889.  (fieogr,  Abhandl.  von  A.  Penck,  TFten,  Bd.  iii., 
Heft  Z,  p.  921.) 

Vojrage  anx  salines  d'lletzk  et  an  pays  Toisin.    8®.    iCompt.  rend*  soc. 


gSogr.  ParU,  1888,  Not,  16  ei  17.) 

• 

II  WoltHTy  X.  —  EntffegDung»  veranlasst  darcb  die  Abhandlang  des  Herrn 
C.  Laog.  Welche  ZaTerltaigk&t  besitst  die  abendUche  Thaapunkts-bestimmang 
als  Anhaltspiuikt  for  Stellung  der  Kachtfrostprognose  ?  Beob.  meteor.  Stationeu 
K.  Bayem,  z.,  1888.  8^.  {Forschungen  auf  dem  Geb.  Agrik.-phys,,  Heidelberg, 
Bd,  ni.,  Heft  1  u  2.) 

II  —  Ziir  Frage  der  Brauchbarkeit  der  Thaapuuktmethode  znr  Yoraasbestim- 
mung  der  NaehtfrOste.  8**.  {Forackungen  auf  dem  Geb.  Agrik.'phg8.,  Heidelberg, 
Bd.  zii,  Hefi  3  u  4.) 

jl  —  Untersaehongen  nber  das  Verhalten  der  atmosphirischen  Nieder- 
scblflge  zor  Pflanze  nnd  sum  Boden.  8*.  (JForsckungen  auf  dem  Geb.  Agrik.- 
phys.f  Heidelberg,  xii.  Bd.,  Heft  6.) 

II  — ~>^  Untersoohangeii  liber  den  Ein€u8s  der  Farbe  des  Bodens  aaf  dessen 
Feachtigkeitsyerh&ltnlsse  and  Kohlens&uregehalt.  %**.  (^Forachungen  auf  dem  Geb. 
Agri/U'phgs.,  Heidelberg,  zii.  Bd.,  Heft  5.) 

II  — .—  'Uutersuchungen  iiber  den  Einflass  der  Fflanzendecke  and  der  Beschat- 
tnng  anf  die  phjsikaliscben  Eigeoschaften  des  Bodens.  Dritte  Mittheil.  8°. 
(^Fortckungen  auf  dem  Geb.  Agrik.-phgs.,  Heidelberg,  Bd.  zii.,  Heft  1  u  2.) 

Yorlc,  Torkflhire  PhilOBOphical  Society.— Annual  report  of  the  Goanoil 
...    for  1888.    la.  8».    York,  1889. 

*  Zenker.  W. — Die  Vertheilaog  der  Warme  auf  der  Erdoberfl&ohe.  la.  8**. 
Berlin,  1888. 

Zi-ka-wei,  Observatoire  Magnitique  et   Kitiorologiqne.  —  Bailetin 

mensoel.    Tome  zir.,  ann^e  1888.    sm.  f*.    Zi-ka-wei,  1889. 

ZfiriclL — Bericht  fiber  die  Verhandlongeu  des  internationalen  meteorologischen 
Comity.  Versammlang  in  Zurich  im  September,  1S88.  Mit  einem  Yorwort  fiber 
die  Entwickelong  der  meteorologischen  Forschung  in  Deutscbland  und  einem 
Saebregister  der  verscluedenen  Berichte  des  internationalen  Comit^s  seit  dem 
meteorologen  Kongresse  in  Bom.  Heraosgegeben  von  Dr.  Neumayer.  la*  8®. 
Hambaig,  1889. 

'  Bapport  da  comit^  m^orolo^ique  international.     Reunion  de  Zarich, 

1888.   Public  par  le  Bureau  Central  M^t^orologique  de  France,    la.  8«. 

Paris,  1889. 

-^— ->  Report  of  the  fourth  meeting  of  the  international  meteorological  Com- 
mittee. Zurich,  September,  1888.  Published  by  authority  of  the  Meteorological 
ConnciL    K  8®.    London,  1889. 


Schweis.  Departement  des  Lmem.— Graphische  Darsteilung  der 

Bchweiserischen  hjdrometrischsn  Beobaohtungen.     1889.    la.  f*.    Sheets. 
For  the  second  half  of  the  year  the  title  is  in  French. 

SchweiieriachemeteorologiflcheGentral-Anstalt.— Wetterbericht, 

1889,  Jan.  1— Dec.  81.    sm.  f>.    Sheets. 
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liETEOBOLOGiCAL  Offige  :  AocouNT  of  RECEIPTS  and  Patxxnts  for  the  year 

ending  Slst  March  1890. 


Bbcszpti. 


Patuvts. 


«    «.    d. 

Balance  from  year  1888-89  - 

Parliamentary  Vote  - 

Repayment      of      expenses 
changed  ander — 
(1.)  Incidental 

expenses    -    7     9    0 
(2.)    Special 

researches  -    4  11    8 
(3.)  Observa- 
tories        -    8  19    6 


Supply  of  Information  : 

D.W.  Charts  and 
Forecasts        -  247  13    9 

6  p.m.  Charts   -    25    0    0 

Information  for 
Press  Agen- 
cies, &c.  -  105  19  10 

Telegrams         -    99    7    1 


Sale  of  Instrvmbnts,  &c.  : 
Royal  Navy  (A)     5    0    1 
Mercantile     Ma- 
rine account  (B)  66  18    4 


Commissions  execnted  for 
Colonial  and  Foreign  Insti- 
tutions, &o.  (C)    - 

Commission  charged  on  work 
done  for  Colonies,  &c. 


8,468  12    9 
15,800    0    0 


21     0    2 


478    0    8 


71  13    5 

512  18    8 
28     1     0 


19,880     6     8 


Administration: 
Payment  of  Council  - 
Secretaiy 

Salaries  and  wages    - 
Rent,  fhel,  and  lighting 
Incidental  and  contin- 
gent expenses : — 
Attendance,  cleaning, 

&c. 
Furniture  and  fittings 
Expenses    incidental 
to         International 
Meteorological  Con- 
gress 
Pensions 

Spboial  Rbsbarchbs 

Land  Mbtborologt: 
Observatories  and  sta- 
tions 
Salaries:  — ^Discussion 
and  reduction  of  ob- 
servations - 

W&ATHBR  Informa- 
tion AND  FORB- 
CABTS  : 

Telegraphic  reports 
and  storm  warnings 

Salaries :  —  Prepara- 
tion and  issue  of  re- 
ports and  forecasts  - 

Inspbctions: 
Salaries  and  travelling 
expenses     - 

Ocean  Mbteoroloot  : 
Salaries : — Discussion 
and  reduction  of  ob* 
servations  - 
Sxpenses  incidental  to 
the  supply  of  instru- 
ments : — 
Proportion     for   care 
and    issue   of    in- 
struments - 
Royal  Navy  - 
Meroantile  Marine 
Distant    island     and 
coast  stations 

Commissions  executed 
for  Colonial  and 
Foreign  Institutions, 
&c. 

B ALANOB : 

Casli  at  Bank 
„    at  Office 


A    s.  d. 

955  18  4 

800  0  0 

801  4  2 
714  11  8 


350    8    0 
154  13  10 


5     2     0 
186  16     4 


1,954    8    1 


1,481  11     0 


2,548    4    4 


1,787  17     7 


1,587  16    0 


200  0 
525  15 
861  16 


0 
I 

a 


6  18     1 


3,333  17 
82     9 


4 
4 


£    s.    d. 


3,968  13  11 
678    6     6 


3,485  19     1 


4,836     1  11 


764    2     5 


2,682    5     5 


598  10     9 


3,416     6     8 


19,880    6     8 


In  the  year  1889-90  the  sum  of  1,606/.  9s.  bd.  was  paid  to  the  Post  Office  on  account  of  inland 
and  foreign  telegrams,  allowances  to  clerks,  and  rental  of  private  wires. 
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APPENDIX  XX. 

LIST  OF  PUBLICATIONS,  &a  issued  under  the  Authority 

of  the  Meteorobgical  Council 


OFFICIAL. 

No.  1   Report  for  1867.    Presented  to  Parliament.     1«. 

2.  Instructions  for    Meteorological    Telegraphy.      [Out    of 

Print.] 

3.  Fishery  Barometer  Manual.     (New  edition,  1887.)     QdL 

4.  Charts  of  Surface  Temperature*  South  Atlantic  Ocean.  2$.  6d. 
6.  Report  for  1868.     Presented  to  Parliament.     5d. 

6.  Report  for  1869.    Presented  to  Parliament.     10^. 

7.  Quarterly    Weather   Report   for    1869.— Parts    I.   to  IV. 

58.  each. 

8.  Barometer  Manual.    (Out  of  print,  see  Nos.  3,  24,  40,  60, 

and  61.) 

9.  Quarterly   Weather    Report    for    1870.— Parts   I.  to   IV. 

6s.  each. 
10.  Report  for  1870.    Presented  to  Parliament.     lOd. 
*11.  Contributions  to  our  Enowledse  of  the  Meteorology  of  Cape 

Horn  and  the  West  Coast  of  South  America.    2s.  6d. 
*12.  Currents  and  Surface  Temperature  of  the  North  Atlantic 

Ocean,  from  the  Equator  to  Lat.  40^  N.,  for  each  month  of 

the  year,  with  a  Genei*al  Current  Chart.    2s.  6d, 

13.  A  Discussion  of  the  Meteorology  of  the  Part  of  the  Atlantic 

lying  North  of  30^  N.,  for  the  Eleven  Days  ending  8th 
February  1870.    Price,  with  Book  of  Charts,  5s. 

14.  Quarterly   Weather   Report   for   1871.— Parts   I.   to   IV» 

5s.  each. 

15.  Report  for  1871.    Presented  to  Parliament.     lOd. 

16.  Quarterly   Weather   Report   for    1872.— Parts  I.   to   IV. 

5s.  each. 

17.  Report  for  1872.    Presented  to  Parliament.     Is. 

18.  Contributions  to  our  Knowledge  of  the  Meteorology  of  the 

Antarctic  Regions.    2s. 

19.  Quarterly  Weather  Report,  1873.— Parts  I.  to  IV.     5*.  each. 

20.  Charts  61  Meteorological  Data  for  Square  3.  Lat.  0^— 10""  N. 

Long.  20^  —  3(f  W.,  and  Remarks  to  accompany  the 
Monthly  Charts,  which  show  the  Best  Routes  across  the 
Equator  for  each  Month,  &c    20s. 

21.  Report  of  the  Proceedings  of  the  Meteorological  Congress 

at  Vienna.     1873.     1*. 

22.  Report  for  1873.    Presented  to  Parliament.    4d. 

23.  Report  of  the  Proceedings  of  the  Conference  on  Maritime 

Meteorology  held  in  London,  1874.    2s, 

24.  Instructions  in  the  Use   of    Meteorological   Instruments. 

[Reprinted  1888.]     2s.  6d. 

25.  Quarterly  Weather  Report  for  1874.— Parts  I.,  ir.,  and  IV. 

5s.  each.    Part  III.,  5s.  9d. 

26.  Report  for  1 874.    Presented  to  Parliament.    6d. 

*  Tbe  Meteorological  Gooneil  hare  given  away  the  copies  which  were  placed  at 
difit  iliepoeal,  hat  the  woric  can  be  purchased  from  the  FabliBbers. 
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LIST  OF  PUBLICATIONS,  to.— continued. 

No.  27.  Charts  of  Meteorological  Data  for  the  Nine  l(f  Squares  of 
the  Atlantic  which  lie  between  20^  N.  and  10^  8.,  and 
extend  from  10^  to  40^  W.,  with  aooompanjing  Remarks, 
ending  with  the  Best  Routes  across  the  Equator.    24s, 

28.  Contiibutions  to  our  Knowledge  of   the   Meteorology   of 

Japan.  Bj  Staff-Commander  Thomas  H.  Tizard,  H.M.S. 
ChaUenger,     \s. 

29.  Report  for  1876.     Presented  to  Parliament.    Ad, 

30.  Quarterly     Weather     Report    for    1876.— Parts    I.— IV. 

6<.  each. 

31.  Report  for  1876-7.     Presented  to  Parliament.     3«.  6d, 
*32.  A  Discussion  of  the  Meteorology  of  the  North  Atlantic 

during  August  1873,  with  31  Synoptic  Charts.     16«. 
33.  Quarterly  Weather  Report  for  1876  (New  Series).— Part  J., 

6«. ;  Parts  II.,  III.,  and  lY.,  5s.  each. 
*34.  Contributions  to  our  Knowledge  of  the  Meteorology  of  tlie 
Arctic  R^ons.   Vol.  I., — ^Part  I.,  2s, ;  Part  II.,  lO*.  ; 
Part  III.,  t)«. ;  Part  IV.,  6*. ;  Part  V.,  6*. 

35.  Report  for  1877-8.    Presented  to  Parliament.     1^. 

36.  Report  of  the  Proceedings  of  the  Meteorological  Congrchs 

at  Rome,  1879.     U.6d. 

37.  Report  on  the  Meteorology  of  Kerguelen  Island.    By  the 

Rev.  S.  J.  Perry,  S.J.,  F.R.S.    3#. 

38.  Report  for  1878-9.    Presented  to  Parliament.     Sd. 

39.  Meteorological  Observations  at  Stations  of  the  Second  Order 

for  the  year  1878.    20*. 

40.  Aids  to  the  Study  and  Forecast  of  Weather,  by  the  Rev. 

W.  Clement  Ley,  M.A.     \s, 

41.  Report  for  1879-80.    Presented  to  Parliament.     Is. 

42.  Report  for  1880-81.    Presented  to  Parliament.     U.  2d. 

43.  Charts  of   Meteorological    Data    for    the   Ocean  District 

adjacent  to  the  Cape  of  Good  Hope,  with  accompanying 
Remarks.     Price  of  the  Charts,  26*. ;  of  the  Remarks,  7*. 

44.  Report  on   the   Gales  experienced  in    the   Ocean   District 

adjacent  to  the  Cape  of  Good  Hope,  between  Lat.  30° 
and  50°  S.,  and  Long.  10°  and  40°  E.,  by  Capt.  H. 
Toynbee.     Is.  6d. 

45.  Meteorological  Observations  at  Stations  of  the  Second  Order 

for  the  year  1879.     20*. 

46.  Report  ou  the  Storm  of  October  13-14, 1881.  By  Robert  H. 

Scott,  F.R.S.     1*.  6d, 

47.  Rainfall  Tables  of  the  British  Isles  for  1866-80.     Compiled 

by  G.  J .  Symons,  F.R.S.    7s.  6d. 

48.  Report  for  1881-2.     Presented  to  Pariiament.     Is. 

49.  Quarterly    Weather    Report    for    1879.       (New    Series.) 

Appendices  and  Plates.  2*Js,  Parts  I.,  II.,  and  III.,  6s. 
each.     Part  IV.,  5*.  6d. 

50.  Quarterly    Weather    Report    for    1880.       (New    Series.) 

Appendices  and  Plates.  2Ss.  Parts  I.  and  II.,  6«.  each. 
Part  III.     (In  the  Press.) 

51.  Hourly  Readings,  1881.     (New  Series.)     Part  L,  lOs.  6d. 

Paits  II.,  III.,  and  IV.,  21«.  each. 

I  II       »■        ■       ■  ig^        ii 

*  The  Metcorologioal  Council  have  ffiveo  away  the  copies  which  were  placed  at 
their  diapoeal,  bat  the  work  can  be  parchased  from  the  Pabhshem. 
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LIST  OF  PUBLICATIONS,  kc— continued. 

No.  62.  Quarterly  Weather  Beport  for  1877.  (New  Series.)  Appen- 
dices and  Fktes.  27*.;  Part  L,  10*.;  Part  IL,  5s, 
Part  III.,  4*.  6d.  ;  Part  IV.,  0*. 

53.  Meteorological  Atlas  of  the  British  Isles.     5s,  6d. 

54.  Hourly  Readings,  1882.     Parts  I.  and  II.,  20«.eiich.     Part 

ni.,  22#.  6d.    Part  IV.,  26*. 

55.  Quarterly  Weather  Report  for  1878.  (New  Series."^    Appen- 

dices and  Plates.     2Ss. ;  Parts  I.,  II.,  III.,   and   IV., 
65.  each. 
56u  Sunshine  Be(H>rd6  of  the  United  Kingdom  for  1881.    48, 

57.  Meteorological  Observations  at  Stations  of  the  Second  Order 

for  the  year  1880.     34s.  6d, 

58.  Beport  for  1882-3.    Presented  to  Parliament.     lO^d. 

59.  Soa   Temperature   Charts  for  the   Atlantic,    Pacific,    and 

Indian  Oceans.    2In 

60.  Principles  of  Weather  Forecasting.      By  the  Hon.  Ralph 

Abercromby,  F.R.Met.Soc.    (Second  edition),  2s, 

61.  A  Barometer  Manual  for  the  Use  of  Seamen.     Is,  Sd, 

62.  Monthly  Weather  Reports  for  1884.   Jan.,  Feb.,  March,  May 

— ^Nov.,  Is,  6d.  each.     April  (with  2  Appendices),  2s,  6d, 
Dec.,  Is.  9d, 

63.  Hourly  Readings,    1883.     Parts  I.,  II.,  and  III.,  21 5.  each. 

Part  IV.,  30«, 

64.  Report  foi  1883-4.     Presented  to  Parliament.     Is,  2d. 

65.  Monthly  Weather  ReporU  for  1885.    Jan.  to  Dec.    Is.  M. 

each. 

66.  Meteorological  Obserrations  at  Stations  of  the  Second  Order 

for  the  year  1881.     S5s. 

67.  Report  for  1884-5.     Presented  to  Parliament.    4s.  4d. 

68.  Monthly  Weather  Reports  for  1886.    Jan.  to  Dec,  Is.  6d. 

each. 

69.  Meteorological  Observations  at  Stations  of  the  Second  Order 

for  the  year  1882.     35s. 

70.  Hourly   Readings,    1884.     Part   L,   12*. ;    Part  II.,  10*. ; 

Part  III.,  I0s,6d, :  Part  IV.,  15#. 

71.  Synchronous  Weather  Charts  of  the  North  Atlantic  %nd  the 

adjacent  Continents.     Aug.   1,  1882  to  Sept.  3,    1883. 
Parts  1.  to  IV.     (33  sheets  each.)     17*.  each. 

72.  Report  for  1 885-86.     Presented  to  Parliament.     Sd, 

73.  Meteorological  Observations  at  Stations  of  the  Second  Ord,T 

for  the  year  1883.     30*. 

74.  Hourly    Readings,    1885.       Parts   I.  and   II.,    11*.   each. 

Part  III.,  10*.  6d. ;  Part  IV.,  12*. 

75.  Report  for  1886-87.     Presented  to  Parliament.     Sd. 

76.  Charts  showing  the  Mean  Barometric  Pressure   over  the 

Atlantic,  Indian,  and  Pacific  Oceans.     10*.  6^.    Supple- 
mental Chart,  6d. 

77.  Monthly  Weather  Reports  for  1887.   January  to  August^ 

1*.  6d.  each.     September  to  December.     (In  the  Press.) 

78.  Meteorological  Observations  at  Stations  of  the  Second  Order 

for  the  year  1884.    32*. 

79.  Beport  for  1887-88.     Presented  to  Parliament.     1*. 

80.  Daily  Weather  Charts  of  the  Arabian  Sea  for  the  period  of 

six  weeks  ending  June  25,  1885  (The  Aden  Cyclone). 
(In  the  Press.) 
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84.  Report  for  1888-89.    Presented  to  Parliament.    5^^. 

•85.  Weekly  Weather  Report  for  the  year  1888.  Vol.  V.  Second 
Series.  4J.  per  week.  With  Appendices  and  Monthly 
Supplements,  priced  separately. 

86.  Weekly    Weather  Report  for  the  year   1889.    Vol.    Tl. 

Second  Series.    6c/.  per  week.     With  Appendices  and 
Supplements,  priced  separately. 

87.  Weekly  Weather  Report  lor  1890.  Vol.  VII.  Third  Series. 

6d.  per  week.    With  Appendices  and  Monthly  Supple- 
ments, priced  separately. 

88.  Meteorological  Observations  at  Stations  of  the  Second  Order 

for  1886.     26*. 

89.  Meteorological  Observations  made  at  Sanchez,  Samana  Bay, 

St.  Domingo.     1886-88.    By  the  late  W.  Reid,  M.D. 
Ss.Qd. 

90.  Cydone  Tracks  in  the  South  Indian  Ocean.     (In  the  Press.) 

91.  Report  for  1889-90.     7^ 

92.  Charts  of  Meteorological  Data  near  Cape  Guardafui.     (In 

the  Press.) 

93.  Harmonic  Analysis  of  Hourly  Observations  of  Air  Tem- 

perature and  Pressure  at  British  Observatories.     (In  the 
Press.) 

94.  Hourly  Readings.     1887.     (In  the  Press.) 

95.  Meteorological  Observations  at  Stations  of  the  Second  Order. 

1887.    (In  the  Press.) 
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No.  1.  Report  to  the  Committee  on  the  Connexion  between 
Strong  Winds  and  Barometrical  Differences. — ^By  Robert 
H.  Scott,  Director  of  the  Office.    6  J. 

|2.  Eteport  to  the  Committee  on  the  Meteorology  of  the 
North  Atlantic. — ^By  Captain  H.  Toynbee,  Marine  Super- 
intendent.    Is. 

t3.  Report  to  the  Committee  on  the  Use  of  Isobaric  Curves. — 
By  Captain  H.  Toynbee,  Marine  Superintendent.     Is. 

4.  Routes  for  Steamers  from  Aden  to  the  Straits  of  Sunda  and 
back.  Translated  from  a  Paper  issued  by  the  Royal 
Meteorological  Institute  of  the  Netherlands.    6d. 


*  The  pubUcation  of  the  Weekly  Weather  Report  began  in  Febroary  1878. 
f  The  Meteorological  Council  have  given  away  the  copies  which  were  placed  at 
their  dispofal,  bat  the  work  can  be  purchased  from  the  Fablishera. 
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from  a  Paper  issued  hj  the  Deutsche  Seewarte,  Hamburg. 

ed. 

6.  Beport  of  the  Proceedings  of  the  Meteorological  Conference 

at  Leipzig.     1872.     it. 

7.  Notes  on  the  Form   of  Cyclones  in  the  Southern  Indian 

Ocean.— Bj  C.  Meldrum,  M.A.,  F.R.S.  [Out  of 
Print.] 

8.  Beport  on  Weather  Telegraphy  and  Storm  Warnings.    Pre- 

sented to  the  Meteorological  Congress  at  Vienna.  1873. 
6d. 

9.  Beport  of  the  Permanent  Committee  of  the  Vienna  Congress 

for  1874.     1*.  6d. 

10.  On  the  Physical  Greography  of  that  part  of  the  Atlantic 

which  lies  between  2(f  N.  and  10°  S.  and  extends  from 
l(f  to  4ff  W.  A  Paper  read  before  the  British  Asso- 
ciation at  Bristol,  in  August  1875. — By  Capt.  Toynbee, 
F.B.A.S.,  F.B.G.S.,  Marine  Superintendent.     1^.  6d, 

11.  Beport  of  the  Permanent  Committee  of  the  Vienna  Con- 

gress for  1876.    2s. 

12.  Beports  to  the  Permanent  Committee  of  the  Vienna  Con- 

gress on  Atmospheric  Electricity,  Maritime  Meteorology, 
and  Weather  Telegraphy,  1878.     2#. 

18.  Beport  of  the  Permanent  Committee  of  the  Vienna  Congress 
for  1878.    Sd. 

14.  Beport    of   the  International    Meteorological    Committee 

Meeting  at  Berne,  1880.     1«. 

15.  Beport  of  the  Second  Meeting  of  the  International  Meteoro- 

logical Committee,  held  at  Copenhagen,  August  1882. 
28.6d. 

16.  Beport  of  the  Third  Meeting  of  the  International  Meteoro- 

logical Committee,  held  at  Paris,  September  1885.     Is* 

17.  Beport  of  the  Fourth  Meeting  of  the  International  Meteoro- 

logical Committee  held  at  Zurich,  September  1888.    4d, 
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EOYAL  SOCIETY, 
For  the  Tear  ending  March  81,  189L 


Thebe  has  been  no  change  in  the  Council  during  the  year*  introductory. 
The  executive  officers  are  as  in  the  lasc  Beport : — 

Mr.  R  H.  Scott,  M. A.,  F.R.S.,  Secretary. 
Nav.-Lieut.  C.  W,  Baillie,  RN.,  F.R.A.S.,  Marine  Super- 
intendent. 

Purchase  of  new  House  for  Valencia  Observatory, — ^The  Council,  Transfer  of 
having  come  to  the  conclusion  that  it  was  desirable  to  transfer  qJ^®°^^*. 
their  observatory  on  Valencia  Island  to  a  house  in  the  immediate  ^^' 

neighbourhood  in  a  more  favourable  situation,  arranged,  with  the 
sanction  of  the  Treasury  and  the  assent  of  the  Royal  Society,  to 
supply  the  necessary  funds  for  the  purchase  of  Westwood  House, 
Cahirciveen,  in  the  name  of  the  President  and  Council  of  the  Boyal 
Society,  the  legal  status  of  the  Meteorological  Council  not 
admitting  of  their  entering  into  a  contract  of  this  description.  The 
particulars  will  be  found  in  Appendix  I.,  p.  23. 

Kegistration  under  Companies  Act — In'^view  of  the'difficulty  that  Registration  of 
arose  in  the  foregoing  matter  the  Council  further  resolved  to  apply  Council  as  a 
to  the  Board  of  Trade  for  registration  under  section  23  of  the  body°™^* 
Companies  Act,  1867,  having  first  obtained  the  consent  of  the 
President  and  Council  of  the  Royal  Society  to  their  action.     The 
matter  is  now  under  the  consideration  of  the  Board  of  Trade. 

Admission  of  Boy  Clerks. — To  regulate  in  a  more  satisfactory 
manner  the  admission  of  boy  clerks  to  the  Office,  rules  were  framed 
on  the  subject  during  the  past  year,  following  as  far  as  practicable 
the  system  followed  in  the  Public  Service.  i?he  rules  will  be  found 
at  Appendix  II.,  p.  25. 

The  present  Report  is  arranged  under  three  headings : — 

I.  Ocean  Meteorology. 
II.  Weather  Telegraphy. 
III.  Land  Meteorology  of  the  British  Isles. 
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PART  I. 


Colleotioii  of 
infonnfttioiL 


Beeognitioii  of 
«  excellent" 
observers. 


OOEAN  MeTBOBOLOGT. 

Collection  of  Information  — The  practice  followed  bj  the  Office 
with  reference  to  observers  at  sea,  as  described  in  former  Beports, 
remains  unchanged. 

Appendix  III.  (p.  26)  contains  a  list  of  all  the  observers  who 
during  the  past  year  have  contributed  logs  classed  as  '^  excellent.'' 
Several  of  these  observers  have  regularly  co-operated  with  the 
Office  for  many  years.  The  names  which  appear  in  the  list  for 
the  first  time  are  as  follow : — 


Captain's  Kame. 

Ship. 

George  of  W  ales,  H.ILH.  Prince  (Lieut. 

H.M.S.  «  Thmsh." 

and  Commr.y  K.G.). 

Andersen,  0.  E. 

- 

S.S. "  Longhirst." 

Buckler,  J.  H. 

- 

S.S.  "  Essequibo." 

Day,  Lieut.  E.  A.,  R.N. 

. 

H.M.S.  "  Dart." 

Elliott,  W.,  R.N.R.   - 

- 

S.S.  **ClanMurr^." 

Gilpin-Brown,  Lieut.  P.  D.,  R.N. 

- 

H.M.S.  **  Egeria." 

Gould,  H.  W. 

- 

S.S.  «  Norse  King." 

Home,  W.  E.,  R.N.,  M.B.,  B.  Sc. 

• 

H.M.S.  *«  Thrush." 

Nicholson,  J.  I. 

- 

"  Majestic." 

Somerville,  Lieut  Bojle,  T.  R.N. 

- 

H. M.S. ''Dart." 

Squares,  W.  O.,  Chief  Oificer 

- 

S.S.«Minia." 

Speck,  F.       - 

- 

S.S.  "RohiUa." 

Streater,  R.  - 

* 

"  Lutterworth." 

Trenaman, R.  VV.      - 

m 

S.S. "  Pascal." 

Young,  W.  H.|  Chief  Officer- 

- 

S.S.**  Clan  Murray" 

Proportioii  of       The  total  number  of  logs  received  in  the  year  ending  March  31, 
««eeuent"  to  1891,  is  166,  of  which  116,  or  74  per  cent,  have  been  classed  as 

total  nnmber  Of  ,,  n     x  n 

loss  raoeiTad.     "exceUeut. 

The  average  number  of  logs  received  annually  during  the  five 
vears,  1885-89,  was  18S,  of  which  the  per-centage  of ''  excellent " 
logs  was  75. 

The  Council  take  this  opportunity  of  expressing  their  best  thanks 
to  the  observers  who  have  assisted  them  during  the  past  year. 

They  regret  to  have  to  announce  the  deaths  of  two  of  their 
observers ;  Capt  W,  Hird,  ship  **  Marlborough,"  who  had  kept 
6  *' excellent"  logs;  and  Capt.  T.  Mesnard,  ship  "Sierra 
IGranda/'  who  had  kept  9. 

Appendix  IV.  (p.  28)  gives  a  list  of  meteorological  logs  and 
of  meteorological  reports  from  stations  abroad,  received  at  the 
Office  during  the  year. 
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The  following  summary  of  the  voyages  of  the  ships  observing  Districts  from 
for  the  Office  shows  the  districts  from  which  observations  were  y^Xmaare' 
received  during  the  year : —  obtained. 

To  Baffin's  Bay  or  Greenland    -  -  -  -  4 

„  North  America,  East  Coast  «  -  -17 

99          »          99        West     t>     ■             "             "            -  3 

OJff  East  Coast  of  North  America           -            -            -  3 

To  West  Indies              -----  16 

„  South  America,  East  Coast  -            -            -            -  19 

„        „          „        West     „     -            -            -            •  8 

„  Australia  and  New  Zealand,  via  Cape  of  Good  Hope  23 

At  Australian  stations    -             ....  7 

To  India,  vi&  Suez         .            .            -            -            -  5 

^  India,  vi&  Cape  of  Good  Hope         -            -            -  22 

„  China,  vi&  Suez       -            ...            -  8 

„  Cape  of  Good  Hope              -            -            -            -  12 

„  East  Coast  of  Africa          -            -            -            -  i 

Between  British  Ports  -----  4 

To  Continental  Ports    -             -            -            -            -  9 

Bed  Sea  Charts, — ^The  printing  of  these  charts  has  been  delayed  Red  Sea. 
by  the  introduction  of  new  matter  relating  to  the  distribution  of 
gales.     ITie  charts  are  now  almost  completed. 

Cape   Guardafvi   Charts. — These  charts  have  been  engraved  Cape  Guarda- 
and  published. 

The  Aden  Cyclone  of  June  1885. — These  charts  have  been  The  Aden 
engraved  and  published.  ycone. 

Cyclone  Tracks  in  the  Southern  Indian   Oc<?an.— These  have  Jfy^jj^^^^^^^ 
been  engraved  and  published. 

Current  Charts  for  the  Atlantic^  Pacific^  and  Indian  Oceans. —  Current  Charts, 
The  extraction  of  data  from  the  Remark  Books  of  the  Royal 
Navy  has  been  completed,  and  the  Royal  Navy  log  books  are 
now  being  examined  for  the  period  prior  to  the  introduction  of 
the  uniform  system  of  Remark  Books. 

Southern  Ocean. — The  extraction  of  data  from  the  OflSce  loors  Southern 
for  this  district  has  been  completed,  and  the  log  books  of  H.  M.  Ocean. 
ships  are  now  being  dealt  with. 

Supply  of  Instruments  to  Stations  in  the  Pacific,  frc— In  ^^^^^^ 
farther  continuance  of  the  endeavour  to  obtain  information  from 
the  Pacific  Islands  and  other  rarely  visited  parts  of  the  ocean, 
instruments  have  been  supplied  during  the  year  to  three  stations 
in  British  New  Guinea,  to  Fotuna  Island,  New  Hebrides,  and  to 
Valua  Island  in  the  Banks  Group,  lying  to  the  north  of  the  last- 
named  group.  The  Council  also  intend  in  the  coming  summer  to 
supply  a  meteorological  outfit,  with  a  self-recording  anemometer, 
to  St.  Helena. 

Heligoland. — The  instruments  belonging  to  the  Office  at  Heligo- 
land have  been  withdrawn,  on  the  transfer  of  that  island  to 
Germany. 
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Stock  of 
iDBtrumentB 
belonging  to 
tfu*  Office. 


Suppfy  and  Stock  of  Instruments. — In  Appendix  V.  (p.  84) 
18  given  a  list  of  the  meteorological  instruments  supplied  by  the 
Office  to  ships  in  the  Royal  Navy  during  the  year,  with  a 
statement  for  the  31st  March  1891  of  the  stock  and  distribution 
of  the  instruments  standing  on  the  books  to  the  account  of  the 
Admiralty. 

Appendix  YI.  (p.  35)  gives  similar  information  with  regard  to 
the  disposal  of  the  other  instruments  belonging  to  the  Office, 
remaining  in  store,  or  which  have  been  supplied  to  the  Mercantile 
Marine,  observatories,  telegraph  offices,  &c. 


Administra- 
tive. 


Inspection  of 
tlie  Stations. 


Discnsrion  of 
the  reports. 


Display  of 
information  in 
front  of  the 
Office. 


PART  11. 
Weather  Telegbaphy  and  Forecasts. 

There  have  been  no  serious  interruptions  of  telegraphic  com* 
munication,  and  no  changes  in  the  reporting  staff,  during  the  year. 

A  list  of  the  telegraphic  reporting  stations,  British  and  Foreign, 
is  given  in  Appendix  VII.  (p.  36). 

The  work  in  this  branch  of  the  Office  continues  to  increase. 
The  Daily  and  Weekly  Weather  Reports,  in  particular,  have  been 
extended  and  improved. 

Inspection  of  the  Telegraphic  Reporting  Stations, — The  tele- 
graphic reporting  stations  have  been  inspected  during  the  year,  in 
England  by  Mr.  Ley,  in  Scotland  by  Mr.  Buchan,  and  in  Ireland 
and  Wales  by  Mr.  Scott.  The  reports  submitted  by  the  Inspectors 
to  the  Council,  which  are  printed  in  Appendix  VIII.  (p.  37),  show 
that  the  efficiency  of  the  service  continues  to  be  satisfactorily 
maintained. 

Discussion  and  Publication  of  the  Information  received. — The 
practice  of  the  Office  in  collecting,  discussing,  and  disseminating 
the  meteorological  information  received  by  telegraph  is  described 
in  Appendix  IX.  (p.  55).  The  Daily  Weather  Beport  has 
appeared  regularly  during  the  year ;  for  details  see  that  Appen- 
dix. It  is  distributed  free  of  cost  as  follows : — To  newspapers, 
seven  copies;  to  seaports,  for  public  exhibition,  71  copies;  to 
Government  offices  and  public  institutions,  66  copies ;  to  corre- 
spondents of  the  Office,  73  copies ;  and  to  foreign  meteorological 
establishments,  46  copies.  Nearly  200  copies  ar^  issued  regularly 
to  subscribers. 

The  Weekly  Weather  Report,  with  its  Monthly  Appendices, 
has  also  appeared  regularly ;  for  particulars  of  this  publication  see 
Appendix  IX.,  p.  56. 

Public  display  at  the  Office  of  the  State  of  the  Weather  on 
British  Coasts. — With  a  view  to  the  earliest  possible  supply  to 
the  public  of  the  latest  information  as  to  the  weather  received  from 
the  principal  points  on  the  southern  coasts,  the  substance  of  the 
reports  received  by  telegraph  at  9.30  a.m.  and  3  p.m.  every  week 
day,  of  the  state  of  the  weather  and  sea  at  the  following  stations  : 
Yarmouth,  Dnngeness,  the  Needles  (Hurat  Castle),  SciUy, 
Holyhead,  and  Valencia,  is  displayed  in  a  conspicuous  manner 
on  the  front  of  the  Office,  63,  Victoria  Street. 
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Weather  Fareeasts, — Forecasts  are  prepared  three  times  a  Forecasts, 
day,  namely,  at  11  a«m.,  at  3,30  p.m.,  and  8.30  p.m.  The  Fore- 
casts prepared  at  11  a.m.^  on  the  information  derived  from  the 
8  a.m.  reports,  refer  to  the  probable  weather  between  noon  on  the 
day  of  issue  and  noon  on  the  following  day.  They  are  publicly 
exhibited  in  several  places  in  London^*  and  are  supplied  to  the 
afternoon  editions  of  the  newspapers*  The  3.30  p.m.  Forecasts  are 
employed  for  storm  warnings  only,  excepting  in  the  hay  harvest 
season,  when  they  are  issued,  as  subsequently  explained.  The 
forecasts  at  8.30  p.m.  are  specially  prepared  for  publication  in  the 
morning  newspapers,  but  all  the  forecasts  are  available  for  the 
information  of  anyone  who  applies  for  them  at  the  Office. 

The  inquiries  received   through   the  Post  Office  for  special  j^**^^  •*  *^® 
forecasts  during  the  year  amounted  to  58,  and  the  personal  appli-       ^* 
cations  to  45.    The  rules  of  the  Office  relating  to  such  inquiries 
are  stated  in  Appendix  IX.  (p.  60). 

The  results  of  a  comparison  of  the  Forecasts  issued  at  8.30  p.m  R««ilt8  of 
during  the  year,  with  the  weather  actually  experienced  are  given  ^®'*^^**' 
in  Appendix  X.  (p.  62).  The  following  summary  shows  the 
saocesses  and  failures  over  the  whole*  United  Kingdom,  estimated 
as  explained  in  that  Appendix.  The  results  were  best,  88  per 
cent.,  for  England  South,  and  worst,  77  per  cent.,  for  Ireland 
South. 


SuMMAKT  of  Eesclts  of  8.30  p.m.  Forecasts,  1890-91. 


Per-oentages. 

Total  per^ 

Distriote. 

Complete 
Sacoesa, 

Partial* 
Suocess. 

Partial* 
Failure. 

Total 
Failure. 

oentage  of 
Succeaa. 

ScoTLuiim,  N.  - 

48 

85 

11 

6 

88 

„         E.   - 

58 

27 

18 

7 

80 

Ehoioicd,  N.E.  - 

54 

89 

12 

6 

88 

,y         £•      -          - 

53 

30 

18 

5 

88 

MlDLASD  CouifTIBS  - 

08 

80 

18 

4 

88 

KiroiJUiB,  S.     - 

58 

80 

10 

8 

88 

ScoTuafB,  W.  - 

46 

88 

U 

S 

79 

Ehglaitd,  N.W. 

49 

84 

11 

6 

88 

y,        S.W. 

5S 

81 

11 

7 

88 

ISBUklTD,  N.      - 

45 

84 

12 

9 

79 

„        8.     - 

42 

85 

14 

10 

77 

Summary  - 

60 

82 

12 

6 

82 

*  Note  *'  partial "  implies  **  more  than  half." 


*  Viz.,  in  the  City,  at  the  Mansion  House,  Lloyd's  Booies.  Messrs.  R.  &  J.  Beck's, 
Comliill,  and  Messrs.  de  la  Rue  &  Co.'s,  Bunhill  Roiv;  in  tiie  West  End,  in 
the  Libraries  of  the  Hoose  of  Lords  and  House  of  Commons  -,  at  Messrs.  Elliot's, 
St.  Martinis  Lane ;  Messrs.  Stanford's,  Charing  Cross ;  Messrs.  Negretti  ft  Zambra's, 
Begent  Street ;  and  Messrs.  Pastorelli's,  New  Bond  Street ;  and  at  the  Offioe,  63, 
Yictoria  Street. 
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Testing  of  the 
Forecasts. 


Haj  Harvest 
Forecasts. 


The  following  table  shows  for  each  year  from  1882  to  1890, 
inclusive,  the  per-centages  of  complete  and  partial  success  of  the 
Forecasts  issued  at  8.30  p.m.  for  the  whole  year. 

F£B-C£NTAGES  of  Besults  of  FORECASTS  for  the  whoIe  of  the 

British  Isles. 


Tear. 


Complete 
Success. 


Partial,  i^., 

mnre  thafi 

Hall  Success. 


1882 
1888 
1884 
1885 
1886 
1887 
1888 
1889 
1890 


Average 


43 
48 
SO 
50 
49 
52 
51 
49 
50 


49 


37 
33 
31 
34 
31 
32 
31 
32 
32 


32 


Total 
Success. 


80 
81 
81 
84 
SO 
84 
82 
81 
82 


81 


Hay  Harvest  Forecasts. — The  Council  renewed  in  1890  the 
offer  made  in  previous  years  to  the  Royal  Agricultural  Society,  the 
Boyal  Dublin  Society,  and  the  Highland  and  Agricultural  Society 
to  send  Daily  Forecasts  gratis  during  the  haymaking  season  to  a 
number  of  observers  selected  by  those  Societies,  on  two  conditions, 
viz.,  that  the  information  should  be  made  known  as  widely  as 
possible,  and  a  record  of  the  weather  actually  experienced  sent 
weekly  to  the  Office.  The  Societies  accepted  the  proposal,  and 
the  Forecasts  were  issued  as  shown  in  the  following  table : — 

List  of  those  who  received  Hat  Harvest  Forecasts 

in  1890. 


Districts. 


To  whom  sent. 


Address. 


0.  80OTLJL2n>,  N. 


1.   ScOTLANPy  £. 


2.  Enoland,  N.E. 


8.  Enoiavd,  £. 


4.  MlBULNB 
Ck>UNTIBB 


5.  Ehglamd,  S. 


-{ 

f 

1 

■{ 

■{ 
-{ 


Rev.  Dr.  Joass 
Major  Smith    - 

J.  Whitton 

G.  Murdoch     - 

C.  L.  W.  Forbes 

Sir  J.  Wilson  - 

J.  Turner 

W.  Birkbeck  - 
Sir  J.  B.  Lawes,  Bt,  and 
J.  H.  Gilbert,  PhJ). 

Royal        Agricultural 

College. 
E.  £.  Harcourt-Vemon 

C.  Whitehead  - 
E.  P.  Squarey 
G.  M.  AUender 
M.  J.  Sutton  - 


Golspie. 

Munlochy,  Inverness. 

Glamis  Castle,  by  Forfkr. 
Rothiemay,  Huntly. 
Aberfeldy. 

Chillinghazn  Barns,  Chatton, 

Northumberland. 
The  Grange,  Ulceby. 

High  House,  Thorpe,  Norwich, 
liothamsted,  Harpenden. 


Cirencester. 

Grove  Hall,  East  Retford. 

Banning  House,  Maidstone. 
The  Moot,  Downton,  Wilts. 
Stammerham,  Horsham. 
Reading. 
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Diitriota. 


To  whom  sent. 


Address. 


Hay  Harvest 
Forecasts, 


6.  SOOTXJLKD,  W.     -< 


7.  Bholand 


,N.W.  .| 


«.  Ekolakd,  S.W.  -•« 


9.  Ibblahd 


10.  Irslahd,  S. 


,N.        -{ 


W.  Calder 

M.  J.  Stewart,  M.P.     • 
J.  S.  R.  BalUngal 

G.  W.  Wray  - 

The  Earl  of  Derby,  K.G. 

Colonol  T.  Picton  Tur- 

bervill. 
The  Earl  of  Ducie 
T.  Dyke 
B.  Neville  Grenville    - 

E.  F.  Farrell    - 

J.  M.  Wilson,  J.P.      - 

D.  A.  Milward 

W.  Talbot  Crosbie,  D.L. 

The  Earl  of  Bosse,  K.P. 


Castle  Hill,  Dalreoch,  Dum- 
barton. 
Ardwell,  Stranraer. 
Eallabus  House,  Islay. 

Leybom,  Yorkshire. 
Knowsley  Hall,  Frescot. 

Ewenny     Priory,      Bridgend, 

Glamorganshire. 
Tort  worth,  Gloucestershire. 
Long  Ashton,  Clifton,  BristoL 
Butleigh  Court,  Glastonbury. 

Moynalty,  Co.  Meatfa. 
Currygrane,  Edgeworthstown. 

Lavistown,  Kilkenny. 

Ardfert    Abbey,    Tralee^    Co. 

Kerry. 
Birr  Castle,  Parsonstown. 


The  ieacie  of  the  forecasts  commenced  on  June  11th  with  those 
for  the  South  and  East  of  England,  and  were  continued  for  about 
five  weeks,  ending  on  the  3rd  of  August  over  the  greater  part  of 
Scotland,  and  a  week  later  in  Ireland. 

The  general  result  of  the  issue  of  these  forecasts,  shown  by 
the  subjoined  table,  has  been  prepared  solely  from  the  reports 
of  the  aboye-mentioned  gentlemen,  and  is  entirely  independent 
of  any  estimate  formed  within  the  Office  itself : — 

SxTMMABY  of  Besults. — Hat  EL^bvest  Fobboasts,  1890. 


Distrieti. 


Names  of  Stations. 


Peroentacces. 


OQ 

I 

I 


QQ 

a 


I 


i 


I^ 


BOOTIiASD,  N. 

w         B.  - 

BvQULBiy,  N.B. 

w  B.  • 

j[iDi^n>  CownsB 
Bvei.AVD.8.- 

8ooTLAsn,W. 
Bveiajm,  N.W. 
8.W. 

iBiXAvn,  N.  • 
S.  - 


Mnnlochy  and  Golspie    - 
Aberfeldy.  Olamis,  and  Bothiemay 
Chatton  and  TJloeb^ 
Boihamsted,  and  Toorpe 
Cirencester  and  Bast  Retford  - 
Beadinf^,   Maiditonoi    Downton, 

Borsnam. 
Stnumer,  Jala^,  and  Dumbaarton 
Leybum  and  Frescot 
Tortworth,     Clifton.    Bridgend, 

GlAetonboTT. 
Uoynalty  and  Bdgeworthatown 
Tralee,  Kilkenny,  and  Parsonstown 


and 


aiiu 


Moan  for  all  districts 


52 

8S 

8 

5 

6S 

4fi 

6 

«- 

67 

SI 

10 

2 

M 

32 

IS 

1 

60 

48 

6 

8 

62 

48 

6 

00 

28 

12 

^^ 

47 

88 

12 

8 

62 

86 

11 

1 

66 

87 

6 

8 

6U 

87 

9 

4 

68 

36 

9 

8 

87 
96 
88 
86 
92 
94 

88 
85 
88 

92 

87 

89 


These  figures  show  that  the  results  for  the  forecasts  for  1890 
were  about  the  same  as  those  for  1889^  and  indicate  ;the  highest  pro- 
portion of  success  that  has  ever  been  reached. 
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Storm 
warnings. 


The  largest  general  per-centage  (95)  was  attained  in  the  east  of 
Scotland,  and  the  lowest  (85;  was  in  England  North-west. 

A  further  reference  was  made  to  the  Board  of  Agriculture  on 
the  subject  of  the  possible  extended  utilization  of  these  forecasts 
in  agricultural  districts,  in  pursuance  of  the  intention  noted  in 
last  year's  Report. 

Supply  of  Forecasts  to  the  Fleet  during  the  Manoeuvres. — At 
the  request  of  the  Admiralty  daily  forecasts  were  supplied  to  the 
Commander-in-Chief  of  the  '*  A "  Fleet  during  the  continuance 
of  the  Manoeuvres  as  in  the  two  preceding  years. 

Storm  Warnings  for  the  Coasts  of  the  United  Kingdom. — In 
Appendix  XI.  (p.  63)  are  given  the  names  of  the  stations 
furnished  with  signals  for  Storm  Warnings,  in  accordance  with 
Circular  717  of  the  Board  of  Trade  issued  in  February  1874. 

These  stations  were,  at  the  end  of  March  1891^  153  in  number^ 
situated : — 

72  in  England^  16  in  Wales,  44  in  Scotland,  15  in  Ireland, 
3  in  the  Isle  of  Man,  and  3  in  the  Channel  Islands. 

A  comparison  has  been  made  in  the  Office  between  the  warnings 
issued  during  the  year  and  the  weather  experienced  on  our  coasts, 
the  warnings  being  tested  by  the  method  explained  in  Appendix 
IX.  (p.  60).  The  results  of  this  comparison  are  shown  in  the 
following  tables: — 

Return  of  the  Result  of  the  Comparison  between  the 
Warnings  issued  and  the  Weather  experienced  in  1890. 


GoMta: 


U 


^8| 
'■13      P 


^ 


fO  CO 

c  ©  « 

6-^  s 


4a  Q 


■s 


0.0 


I 


•A 
o  o  P 

'I'qS 


^ 


Storms  for  which  no 
1^'aming  was  issued. 


Scotland,  N.E. 


ft 


E. 

N.W. 
W. 

Ireland,  S.W. 
„      N.W. 


Irish  Sea   - 

St.  George's  Channel 
Bristol  Channel 
England,  S.W. 

S. 

S.B. 

E. 

N.E. 


99 


Totals - 


Per-centages  -      — 


40 

82 

6 

2 

— 

— 

82 

17 

11 

8 

1 

1 

44 

26 

18 

2 

1 

2 

45 

24 

13 

7 

— 

1 

53 

84 

8 

8 

1 

2 

49 

82 

10 

2 

8 

2 

46 

84 

4 

4 

— 

4 

40 

21 

18 

6 

^^^ 

^^^ 

89 

28 

14 

1 

_ 

1 

85 

21 

12 

1 

... 

1 

S6 

15 

9 

2 

... 

_ 

S3 

12 

9 

2 

-__ 

.. 

24 

11 

9 

8 

1 

..M 

29 
525 

18 

8 

6 

1 

1 

820 

184 

49 

7 

15 

— 

61*0 

25-5 

9-8 

1-3 

2-9 

Mar.  12,*  Ap.  8, 
Jnne  25. 

June  25. 

Nov.  14. 

Jan.  14,  Mar.  12, 
Mar.  24,  Ap.  9, 
Nov.  4,  Dec.  31. 

Jan.  7,  Ap.  8, 
Nov.  14,  Dec.  30. 

Dec.  80. 
Jan.  17. 


Jan.    9,    Mar.    12, 
Ap.  8. 


*  This  gale  was  confined  to  the  extreme  northern  part  of  the  district. 
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With  a  view  of  adding  to  the  efficiency  of  these  warnings  a  ^^^ 
revision  of  the  districts  in  which  the  stations  are  arranged  has  '^"^°fi^ 
been  made   daring  the  year,   and  farther   measares   taken    to 
improve  the  record  of  storms  on  the  coasts  by  means  of  which 
the  utility  of  the  warnings  are  better  checked  than  was  formerly 
the  case. 

Notes  as  to  Gales  in  1890  for  which  Wabnings 

were  not  issued. 

QaleSy  for  which  no  warning  was  issued,  were  experienced  on 
11  occasions.  They  were  in  wnost  all  instances  confined  to  very 
limited  portions  of  the  coast,  and  may  be  grouped  as  follows : — 

Three  (on  January  14thy  March  24tby  and  November  4th) 
were  felt  in  **  Ireland,  N.W.^  only.  This  is  the  first  year  in 
which  any  attempt  has  been  made  to  warn  this  coast  at  all,  as  its 
very  exposed  position  makes  it  liable  to  be  affected  by  gales 
which  arise  from  causes  too  far  distant  to  be  detected  by  the 
instruments  in  our  islands  in  time  for  warnings  to  be  issued. 

One  (January  7th)  was  of  a  sporadic  character — only  a  few  of 
the  stations  in  the  district  (the  Irish  Sea)  feeling  any  gale  at 
alL 

Three  (January  9th,  17th,  and  December  SOth-Slst)  resulted 
firom  the  unexpected  extension  to  an  unwarned  portion  of  the 
coast  of  gales  which  had  been  duly  warned  for  in  the  other 
districts  where  they  were  felt. 

TtDO  (April  8th-9th  and  November  4th)  were  caused  by  a  very 
sadden  increase  of  pressure  in  the  rear  of  disturbances  which 
appeared  to  be  passing  away  as  imimportant  systems. 

Those  needing  special  remark  were  the  gales  of — 

March  12. — A  fresh  to  strono;  gale  from  south-west  and  west 
felt  over  the  northern  parts  of  the  kingdom.  Its  approach  was 
not  indicated  by  the  Reports  of  March  11th. 

June  25th. — Severe  south-westerly  to  westerly  gale  in  Scotland 
— caused  by  a  depression  which  was  either  (1)  much  deeper  on 
evening  of  24th  than  appeared  from  the  telegraphic  reports,  or 
(2)  increased  greatly  in  intensity  as  its  centre  advanced  towards 
Scotland. 

November  14. — ^Fresh  to  strong  southerly  to  south-easterly  gale 
felt  over  **  Ireland,  S.W."  and  the  Irish  Sea.  No  indication  of 
its  approach  was  given  by  the  reports  of  the  13  th, 

December  30th-31st. — A.n  easterly  gale  felt  in  the  Bristol 
Channel  and  Irish  Sea.  Caused  by  the  advance  of  a  depression 
to  Spain  while  an  anticyclone  of  great  intensity  lay  over  the  North 
Sea  and  south  of  Scandinavia.  Our  southern,  eastern,  and  north- 
eastern coasts  were  warned,  but  the  Bristol  Channel  and  Irish 
Sea  did  not  seem  to  be  threatened. 


14 


Report  of  the  Meteorological  Cov/ncU. 


nsStofo^"  "*  "^^  following  table  contains  a  comparative  stetement  of  the 
1889  wi?h  storm  warnings  and  their  results  in  1890,  and  in  the  ten  preceding 
previoiu  jears.  7^ars.     It  will  be  seen  that  the  total  per*oentage  of  warnings 

justified  is  86*5,  being  5*3  percent,  more  than  that  for  the 

preceding  year : — 


Fisherj 
barometen. 


Simultaneoaa 
obserratioiis. 


Tean. 

Total  Na  of 
Warnings 

Waminn 
justified  by 

Warnings 
Justifiedbj 

Total  Warnings 

Warnings  not 

justified  by 

subsequent 

Weather. 

iasndd. 

snbseqnent 
Gales. 

subsequent 
strong  winds. 

justified. 

p.c. 

p.c. 

p.e. 

p.c. 

1880 

890 

58*8 

84-6 

88-8 

13-3 

1881 

454 

58-6 

38-3 

81*9 

14-8 

1883 

508 

61-4 

31*1 

88*5 

14-9 

1883 

610 

56-S 

81*6 

77-8 

30-8 

1884 

461 

66*4 

30-0 

86-4 

18«1 

1885 

591 

55-8 

84*0 

79-8 

19«5 

1886 

543 

55*8 

86-9 

88-3 

15-9 

1987 

473 

55*5 

86-1 

81-6 

16-4 

1888 

589 

55*8 

88*6 

83-9 

14-8 

1889 

873 

47-7 

33*5 

81-8 

16-9 

1890 

525 

61-0 

85-5 

86-5 

9-3 

Fishery  Barometers, — To  add  to  the  means  of  obtaininor  warn- 
ings of  stormy  weather  by  the  sea-going  population^  barometers 
were  mmy  years  ago  supplied  by  the  Bdard  of  Trale  on  loan 
to  fishing  villages  and  other  places  on  the  coast,  to  be  set  up  for 
public  information.  The  whole  number  of  stations  supplied 
by  the  Office  with  these  instruments  is  180.  Of  these  58  are  in 
England,  6  in  Wales,  51  in  Ireland,  60  in  Ssatland,  4  in  the 
Isle  of  Man,  and  1  in  Jersey.  The  list  is  given  in  Appendix 
XII..  p.  65. 

The  insp3ction  of  the  Fishery  Barometers  in  England  and 
Ireland,  which  was  commenced  t^vo  years  ago,  has  been  completed 
by  Captain  Toynbee  during):  the  past  summer. 

In  almost  all  cases  the  instruments  were  found  to  be  in  ^ood 
order,  and  they  seemed  to  be  valu3d  by  the  fishermen.  When* 
ever  possible,  the  opportunity  of  the  inspection  was  taken  to 
impart  in^itruction  in  the  use  of  instruments  in  connexion  with 
weather  observations. 

Simultaneous  Observations. — The  Office  has  continued  its  co- 
operation in  the  system  of  International  simultaneous  observations^ 
taken  at  Greenwich  mean  noon,  as  explained  in  former  Reports^ 
which  was  organised  in  1874,  at  the  request  of  the  Chief  Signal 
Officer  of  the  United  States. 

The  number  of  these  observations  which  have  been  received 
during  the  year  from  the  Royal  Navy  has  been  4,000,  and  from 
the  Mercantile  Marine,  3,820. 

PART  IIL 
Land  Mbtbobologt  of  thb  Bbitish  Islbs. 

Observatories  and  Stations* — The  observations  of  the  climate 
of  the  British  Isles,  which  are  received  by  the  Office  from  certain 
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stadonn,  may  be  arranged  in  five  classesy  according  to  the  degree  of 
completeness  with  which  they  are  made. 

1.  The  Observatories  furnished  with  self-registering  instruments  Self-recording 
by  which  all  the  principal  meteorological  phenomena  are  recorded  o^*«'^*tone«. 
continuously.    These  idone  afford  the  materials  necessaiy  for  the 

study  of  the  periodic  variations  of  the  meteorological  elements. 

2.  Anenu>graphic   stations   furnished    with   instruments  regis-  Aaemognphie 
tering  the  wind  only.    The  records  from   these  stations  relate  ^^^^^' 
rather  to  weather  as  distinguished  from  climate,  and  are  especially 
important  in  connexion  with  storms.     They  are  often  useful  in 
affording  evidence    available  in  courts  of  law  with  respect  to 
collisions  at  sea,  and  damage  done  by  wind. 

3.  Stations  of  the  Second  Order  furnishing  climatologioal  infor-  Statioiu  of 
mation  from  eye  observations  taken  twice  a  <ky.    The  observers  at  S®**'^  Order, 
tiieee  stations  are  all  volunteers. 

4.  The  Telegraphic  Reporting  Stations,  at  which  the  obser-  Teleytaphio 
vations  are  taken  by  eye,  but  supplemented  in  some  cases  by  self-  ^^'^ 
recording  aneroids,  &c.,  supply  the  material  upon  which  the  daily 
weatiier  reports  and  forecasts  are  based.     The  hours  of  observation 

at  these  stations  are  determined  by  the  requirements  of  the  tele- 
graphic system,  as  explained  in  Part  IL,  but  the  data  which  they 
furnish  are  also  utilized  to  afford  climatological  information  for  parts 
of  the  country  where  Stations  of  the  Second  Order  do  not  exist. 

5.  Extra  stations  furnishing  returns  with  less  completeness  and  Bxtn  stations. 
detail  than  those  of  Class  3. 

A    continuous  record    of  the   amount   of  bright   sunshine   is  Sunshine 
received  from  42  stations  in  the  British  Isles,  of  which  some  are  '^^^'^^ 
first  or  second  order  stations,  whilst  from  others  the  sunshine 
record  is  alone  received.     See  Appendix  XIII.,  p.  66. 

A  fuller  account  of  these  several  stations  and  of  the  methods 
employed  by  the  Office  in  dealing  with  their  records  will  be  found 
in  Appendix  XIV.,  p.  67. 

Appendix  XV.,  p.  70,  contains  a  list  of  all  documents  relating  Documents 
to  the  land  meteorology  of  the  British  Isles  received  at  the  Office  ''^^^^* 
during  the  year. 

Inspection  of  the  Stations, — The  self-recording  observatories  and  Inspection  of 
the  anemographic  stations  (Classes  1  and  2),  as  well  as  the  Tele-  "^^<^°** 
graphic  Reporting  Stations  (Class  4),  are  regularly  visited  each 
year  by  the  Inspectors  of  the  Office.  The  extra  stations  (Class  5) 
are  inspected  as  opportunity  offers.  Of  the  Stations  of  the  Second 
Order  (Class  3),  some  belong  to  the  Boyal  Meteorological  Society, 
and  these  are  visited  by  an  Inspector  appointed  by  that  Society, 
an  allowance  being  made  by  llie  Office  toward  the  cost  of  the 
inspection,  in  accordance  with  the  recommendation  of  the  Treasury 
Committee  (1877).  The  remaining  Stations  of  the  Second  Order, 
including  those  belonging  to  the  Scottish  Meteorological  Society, 
are  visited  most  of  them  annually  by  the  Inspectors  of  the  Office. 
The  Superintendent  of  the  Kew  Observatory,  Mr.  G.  M.  Whipple, 
and  his  chief  assistant,  Mr.  T.  W.  Baker,  are  specially  employed  to 
inspect  and  report  on  the  self-registering  apparatus,  and  on  the 
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Inspection  of 
Btationn. 

Beports  sup- 
plied to 
Registrar 
Oeneralfor 
IreUnd. 

Fablioations. 


photographic  processes  at  the  observatories.     Extracts  (rom  the 
Reports  of  the  Inspectors  are  given  in  Appendix  VIII.,  p.  37. 

Tnformatum  supplied  to  the  General  Regieter  OMce,  Dublin, 
— ^Reports  from  eleven  of  the  Irish  stations  of  the  Office  have  been 
regularly  supplied  to  the  Registrar  Greneral  for  Ireland,  for  his 
Weekly  and  Qaarterly  Returns. 

Hie  Quarterly  Weather  Report. — The  volume  for  1880  has 
been  completed,  and  with  it  the  issue  of  these  Reports,  with  the 
reproduction  of  the  continuous  records  from  the  seven  observa- 
tories, comes  to  an  end.  A  list  of  the  volumes  of  this  publication, 
with  the  dates  of  their  several  appearances,  was  given  in  the  last 
Report.  In  its  place  there  have  been  successively  issued,  first,  the 
Monthly  Weather  Report  for  the  years  1884  to  1887,  and  sub- 
sequently the  Monthly  Summary  of  the  Weekly  Weather  Report 
It  is  intended  to  publish  a  quarterly  summary  of  the  principal 
weather  changes  for  the  years  1881  to  1883,  so  as  to  connect  the 
Quarteriy  Weather  Reports  with  the  Monthly  Weather  Report 
series. 

The  Weekly  Weather  Report,  which  is  prepared  in  the  Tele- 
graphic Branch  of  the  Office  (see  Appendix  IX.,  p.  56),  supplies, 
by  its  ajmchronous  charts  and  Monthly  Summaries,  a  very  com- 

Slete  and  instructive  view  of  the  chief  meteorological  changes, 
ay  by  day,  over  the  greater  part  of  Europe,  such  as  is  not  to 
be  found  in  any  of  the  similar  publications  issued  by  any  other 
office. 

Appendix  I.  to  the  Weekly  Weather  Report  for  1890  gives  a 
summary  for  each  quarter,  and  for  the  whole  year,  of  the  Rainfall 
and  Temperature  for  each  district,  for  the  25  years  1866-1890, 
and  also  the  Monthly  and  Progressive  values  of  Accumulated 
HJeat,  RainfiEiU,  and  Bright  Sunshine  for  all  the  districts  in  each 
month  of  1890.  Appendix  11.  to  the  same  Report  gives  the 
Weekly  and  Progressive  values  for  the  same  elements  during  the 
year  1890  (in  continuation  of  Appendix  II.  for  the  year  1889), 
and  Appendix  III.  gives  the  Mean  Weekly  values  for  the 
following  number  of  years : — 

Accumulated  Heat  and  Rainfall,  13  years,  1878  to  1890. 
Bright  Sunshine  -  -  10      „      1881  „  1890. 

Appendix  IV.  pvesfor  each  district,  for  the  13  years  1878  to 
1890,  the  mean  temperature  for  each  week  in  the  year. 

Hourly  Readings  of  Meteorological  Instruments. — The  Volume 
of  Hourly  Means  for  1887,  which,  as  was  announced  in  the  last 
Annual  Report,  the  Council  have  determined  to  substitute  for 
the  Hourly  Readings  hitherto  published,  has  been  issued.  It 
comprises : — 

(1.)  Hourly  means  of  pressure,  temperature,  the  difference 
between  the  dry  and  wet  bulbs,  and  of  wind  components, 
together  with  the  amount  and  frequency  of  rain ;  these 
hourly  means  will  be  for  periods  of  (a)  five  days,  (b) 
calendar  months,  and  (c)  the  year. 
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(2)  The  daily,  five-daily,  monthly,  and  yearly  means  of  prea-  Publicationf. 
sure  and  temperature,  and  amounts  of  rainfall. 

(3.)  The  daily  extremes  of  pressure  and  temperature,  and  the 
maximum  hourly  fall  of  rain  in  each  month. 

(4.)  The  number  of  observations  of  wind  and  the  mean  velocity, 
referred  to  eight  points,  for  each  hour  of  the  day  and 
for  the  day,  for  each  month ;  and  also  the  mean  velocity 
of  the  wind,  irrespective  of  direction,  at  each  hour  of 
the  day  for  each  month. 

The  computation  of  mean  hourly  values  of  the  temperature  of 
the  air  and  of  barometrical  pressure  for  the  seven  observatories 
and  for  each  month  has  been  completed  for  several  years,  and  is 
still  being  earned  on.  The  work  is  somewhat  lengthy,  but  con- 
^derable  progress  has  already  been  made  with  it. 

Observations  at  Stations  of  the  Second  Order. — The  volumes 
for  1886  and  1887  have  appeared. 

As  mentioned  in  the  last  Beport,  the  number  of  stations 
returns  from  which  are  published  m  extenso  has  been  reduced  to 
21,  while  at  the  same  time  the  number  of  those  from  which 
monthly  means  and  summaries  are  published  has  been  largely 
iocreased. 

The  following  is  the  list  of  stations  for  which  returns  have  been 
published  for  1887  :— 


Stations  for  Publication  in  DETArL  on  Form  A., 

21  in  Number. 


stations. 

In  connexion 
ivith 

Tears 

already 

published 

in  detail. 

Bemarks. 

Glaigow  - 
Stonyhnrst 

Aimagfa    - 
Dnnrobin  Castle  - 
Braemar  - 
Dundee    - 
Wolfetee  - 
Scafboroii^h 
Hillnffton 
Churchstoke 

Carmarthen 
Maigate   - 
Babbaoombe 

SnaalHater    (Ork- 
neys). 

M.O. 
M.O. 

M.O. 
S.  Met.  Soc. 
S.  Met.  Soc. 
S.  Met.  Soc 
S.  Met.  Soc 
B.  Met.  Soc. 
R.  Met.  Soc 
B.  Met  Soc. 

B.  Met.  Soc. 
B.  Met.  Soc. 
B.  Met.  Soc 

M.  0. 

11     • 

18 

» 

7 

7 

7 

1 

6 
10 
11 

12 

5 

10 

1 

Fonnerly  observatories.  10  years 
hoarly  readings  already  pablished. 

Continuous  records  of  pressure,  tem- 
perature, wind,  and  rainfall  stiU 
available,  except  for  Armagh,  which 
iumishes  wind  and  rain  only.  For 
Stonyhurst  and  Armagh  ^e  reoorda 
for  1884  and  1 885  have  been  published 
among  the  stations  on  Form  A. 

High-level  station  (1,113  feet). 

Sutton  Coldfield  to  be  substituted  fox 
Churchstoke  for  1889. 

Dartmoor  (1,895  feet)  to  be  substi- 
tuted for  Babbacombe  in  1890. 

This  is  the  most  nor&em  station 
available,  and  there  is  a  continuous 
record  of  wind. 

B    66839. 
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Pnblicatioiis. 


StatioDt. 


In  connexion 
with 


Laudale    - 
Douglas   (Ide    of 
Man). 

SoathamptoB 
Dablin  (Monntjoj 
Obserratoij). 

Markree  Cattle    - 

PanoDBtown 

Londonderry 


M.O. 
M.O. 


M.O. 
M.O. 


M.O. 
M.  O. 
M.O. 


already 
nabliahed 
indetaiL 


8 
9 


IS 

14 

8 


Uemarki. 


At  both  of  these  stations  there  are 
long  series  of  obserrations  available 
taken  by  the  officers  erf  the  Ordnance 
Survey. 


List  for  Publication  on  Form  B.  (Monthly  Means  and 

Summaries). 


I 


» 


m 


Swanbister. 

Laiig. 

Bunrobin  Castle. 

Gordon  Castle. 

Glencarron. 

Aberdeen. 

Fort  Augustus. 

Braemar. 

Fort  William. 

Lednathie. 

Laudale  (Argylethire). 

Dundee. 

Ochtertyre. 

Callton  Mor. 

Glasgow. 

RosewelL 

Rothesay  (Isle  of  Bute). 

Marchmont. 

Wolfelee. 

Pinmore  (Ayrshire). 

Glenlee. 

Cramlington. 

Carffen. 

Durnam. 

Newton  Keijniy. 

Aysgarth  ( Yorkshire). 

Scarborough. 

Cronkbonme  (Douglas),  Isle  of  Man. 

York. 

Stonyhurst. 

Wakefield. 

Prestwich. 

Llandudno. 

Buxton. 

The  Stations  marked  ft  belong  to  the  Scottish,  and  those  marked  JK  to  the  Royal 

Meteorological  Society. 


^ti  Cheadle. 

JK  HiUington  (Norfolk). 

Leicester. 

Uppingham. 
fgi  Churchstoke  (Montgomeryshire). 

Greldnton  (Beocles). 
fgi  Bennington. 
m  Chelteimam. 

St.  David's. 
fSi  Carmarthen. 
iK  Berkhamsted. 

Kew. 
fSi  Maisate. 

Sou&ampton  (Ord.  Survey  Office). 

St.  Leonard's. 

Eastbourne. 
fSL  Southboume. 
fti  Rousdon. 
fgi  Dartmoor. 
fSi  Babbaoombe  (Torquay). 

Falmouth. 

Londonderry. 
f^  Lissan  (Co.  Tyrone). 

Armagh. 

Brookeborough  (Colebrooke  Park). 

Markree  CasSe  (Co.  Sligo). 

Dublin  (Glasnevin). 

Dublin    (Mountjoy    Observatory, 
Phoenix  Park). 

Dublin  (City). 

Parsonstown  (Birr  Castle). 
fti  Killamey. 

Valencia. 


Observations  Observations  on  Ben  Nevis. — The  arrangements  made  with  the 

on  Ben  Nevis.    Directors  of  the  Observatory  on  the  summit  of  Ben  Nevis^  at  a 

height  of  4,406  feet  above  the  sea,  and  explained  in  the  Beport 
for  1885,  remain  in  force,  and  the  Council  have  continued  the 
annual  grant  of  100/.  towards  the  expenses  of  the  Observatory, 
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apd  have  received  MS.  copies  of  all  the  meteorological  observa-  Observations 
tions  taken.  ^'^  ^^^  Neris. 

The  building  of  the  new  observatory  at  Fort  William,  which  Observatory 
has  been  constructed  in  connexion  with  that  on  Ben  Nevis,  is  now  ^ju^^, 
completed.  It  has  previously  been  explained  that  the  Council 
had  agreed  to  subsidize  this  observatory  to  the  extent  of  250/.  a 
year,  and  supply  it  with  the  necessary  outfit  of  instruments. 
These  were  sent  down  and  erected  in  July  1890,  and  the  observa- 
tions began  on  July  14. 

Removal  of  the  Anemometer  from  Swanbister,  Orkney. — In  the  Change  of 
month  of  August  the  anemometer  which  had  been  situated  at  ^^^f '**"*■  ^^*u 
Swanbister,  in  the  parish  of  Orphir,  Orkney,  since  the  death  of  Orkney 
Dr.  Glouston,  of  Sandwick,  was  removed  to  Stenness  schoolhouse.  islands. 
The   change  was   rendered  necessary  by   the  removal   of    Mr. 
Fortescue  from  Swanbister.      Mr.   Whipple  superintended  the 
operations. 

Sea  Surface  Temperature  on  the  Coasts  of  the  Brituh  Isles, —  Sea  Surface 
These  observations,  which  are  obtained  through  the  courteous  Temperature, 
assistance  of  the  Admiral  Superintendent  of  Naval  Reserves,  the 
Trinity  House,  and  the  Commissioners  of  Irish  Lights,  are  still 
continued,  and  a  large  amount  of  valuable  information  is  thereby 
collected. 

Cloud  Photography  and  Measurement, — This  subject  has  con-  Cloud  Photo- 
tinued  to   receive  attention,  but  as  yet  thoroughly  satisfactory  P^P^y- 
results  have  not  been  obtained. 

The  methods  formerly  adopted  for  this  work  have  been  con- 
siderably modified,  and  the  present  arrangements  are  still  of  a 
somewhat  tentative  character;  but  it  is  hoped  that  results  will 
eventually  be  obtained  under  the  improved  system,  by  means  of 
which  the  difficulties  of  observation  and  computation  hitherto  met 
with  will  be  overcome,  and  a  practical  method  arrived  at  which 
vnll  enable  the  height  and  velocity  of  clouds  to  be  readily  ascer- 
tained by  the  comparison  of  photographs  made  simultaneously  at 
the  extremities  of  a  base  of  known  length. 

The  Bridled  Anemometer. — This  instrument,  devised  by  The  Bridled 
Professor  Stokes  for  recordingr  the  force  of  strong  gusts  of  wind,  Anemometer. 
has  been  altered  in  accordance  with  the  conclusions  arrived  at 
from  the  experiments  carried  out  by  Mr.  W.  H.  Dines  mentioned 
in  the  last  Report,  and  further  experiments  have  since  been 
made  bv  him  in  order  to  determine  the  scale  of  the  instrument. 
Further  experiments  have  also  been  carried  on  by  Mr.  Dines  at 
Hersham  with  respect  to  other  questions  relating  to  wind  from 
which  many  very  interesting  results  are  anticipated.  An  account 
of  these  wUl  be  found  at  Note  A.,  p.  22. 

JElectrical  Anemometer. — ^The  electrical  recording  anemometer,  Electrical 
that  had  been  removed  from  Valencia  on  account  of  the  continued  Anemometer, 
irregularities  in  its  action,  which  it  had  not  been  found  possible  to 
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Violle's 
Aotinometer. 


TreTandium 
observationf. 


remedy,  was  erected  at  Kew  for  a  fresh  trial,  after  careful  deaning^ 
and  the  adoption  of  further  modifications  of  parts  of  the  mechanism' 
in  the  hope  of  I'emoving  the  defects  in  the  operation  of  the 
apparatus.  A  prolonged  trial  and  comparison  of  the  records  with 
the  self-recording  anemometer  of  the  usual  constructiou  having 
conclusively  shown  that  the  electrical  arrangement  coiild  not  be 
relied  on,  the  instrument  was  dismounted  in  July  last,  and  it  is 
not  intended  to  persevere  further  with  the  experiment. 

Violles  Actinometers. — At  the  request  of  the  Solar  Physics 
Gommittee  the  Council  have  undertaken  to  institute  some  experi- 
ments at  Kew  Observatory  on  Violle's  apparatus  for  measuring 
solar  radiation.  A  series  of  observations  have  been  made  with 
two  Violle's  actinometers  (boules  conjugu^es)  in  order  to  ascer- 
tain whether  these  instruments  can  be  relied  on  to  afford  trust- 
worthy and  comparable  measures  of  isolation,  and  also  whether* 
they  are  suited  for  the  use  of  observers  who  have  had  no  special 
training  in  the  use  of  physical  apparatus.  After  the  thermometers 
had  been  verified,  and  the  constamtt?  of  the  instruments,  viz.,  their 
massee,  dimensions,  and  respective  rates  of  cooling,  had  been 
determined,  they  were  subjected  to  a  prolonged  comparison, 
exposed  to  the  sun  under  constant  conditions.  Subsequently 
several  special  series  of  observations  were  made  with  variations  of 
the  blackened  surface,  and  with  changes  in  the  position  of  the 
instruments,  in  order  to  ascertain  in  what  degree  their  indications 
are  affected  by  such  changes.  The  results  have  been  communi- 
cated to  the  Committee  on  Solar  Physics,  and  are  now  under 
discussion. 

The  negotiations  mentioned  in  the  last  Report  with  regard  to 
the  discussion  and  publication  of  the  meteorological  and  magnetic 
observations  made  by  the  late  J.  Allan  Broun,  F.B.S.«  in  the 
years  1853  to  1865,  at  Trevandrum  and  Agustia  in  Southern 
India  have  been  continued^  with  the  result  that  the  Indian 
Meteorological  Department  has  agreed  to  undertake  the  work 
as  far  as  regards  the  meteorological  data.  The  whole  of  the 
reeords  have  accordingly  been  despatched  to  India,  except  those 
relating  exclusively  to  magnetical  work 


Libtaiy. 


LiBRABr. 

The  library  contains  standard  works  on  Meteorology  and  the 
allied  Sciences,  and  is,  besides,  particularly  rich  in  Transactions,, 
Proceedings,  Reports,  and  other  Publications  which  give  a  large 
mass  of  Meteorological  observational  data  from  all  parts  of  the 
world,  extending  over  many  years.  It  consists  at  present  of  over 
11,000  volumes  and  pamphlets,  exclusive  of  charts  and  MS* 
records  of  observations.  The  books  and  other  documents  are 
accessible  to  scientific  men  for  reference  at  the  Office. 

Appendix  XVI.,  p.  75,  contains  a  list  of  the  additions  to  the 
library  during  the  year,  which  have  been  catalogued  upon  cards, 
and  are  entered  in  the  reference  catalogues  under  (1)  Authors,  and 
(2)  Subjects. 
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EXPENDITUBE. 

Appendix   XVII.,  p.  96,  shows    the  receipts  and    pa}'ment8    ^naneiaL 
•during  the  year  ending  31st  March  1890.     The  amount  voted  by 
Parliament  was  15^300/.5  as  in  the  previous  year. 

The  following  abstract  of  expenditure  shows  the  amount  properly 
'Chargeable  to  tne  year  in  question,  and  its  distribution  under  the 
various  heads,  together  with  the  increase  or  decrease  in  1890-91 
as  compared  withjthe  previous  year : 


Njbt  Ezpbnditurb. 

1888-00. 

1890-Gl. 

Tncrease. 

Deoreaae. 

Gjbnxral  Admin  istbation  : 

«  «. 

d. 

&     s. 

d. 

£     s.    d. 

£    s.     d. 

Payment  of  Council 

955  IS 

4 

988  15 

0 

32  16     8 

_ 

Secretary 

800    0 

0 

800     0 

0 

— 

— 

Office      -            .            - 

801     4 

2 

789  14 

0 

— . 

11  10    2 

Jientffuei,  and  lightiny  - 

701  14 

8 

726  10 

3 

24  16    0 

~-. 

AUeratUme    to   premises. 

attendance,    and    con- 

tingencies 

474    7 

6 

736  16 

2 

263     8     8 

— 

lExpenses    incidental    to 

International  Meteoro^ 

logical  Congress 

5     2 

0 

37     9 

8 

32     7     8 

— 

Pensions 

18&  16 

4 

186  16 

4 

— 

— 

Sfeciai.  Besbasghbs 

710  10 

6 

950  13 

3 

240     2     9 

— . 

Land  Mbteorology 

3,544     9 

11 

3,412  10 

0 

_ 

131   19  11 

Wkathes  Infobmation  - 

3,777  19 

5 

3,759  17 

11 

— 

18     1     6 

iNSPBOnONB 

664    2 

5 

706     8 

9 

42     6    4 

.» 

OCBAN  MkTEOROLOQT 

2,736     9 

4 

2,294     5 

2 

^ 

442     4     2 

Total        -            -  £ 

15,858  14 

2 

15,390  16 

6 

635  18     1 

603  15     9 

In  the  jesr  1890-91  1|ie  Bum  of  1,516/.  iOs.  8(/.  was  paid  to  the  Post  Office  on 
account  of  inland  and  foreign  telegrams,  allowances  to  clerks,  and  rental  of 
prirate  wires. 


(Signed) 


E.  Strachey, 

Chiurman. 
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NOTE  A. 

In  the  Report  of  1890  it  was  stated  that  Mr.  Dines  was  carrj- 
ing  out  a  series  of  experiments  on  the  resistance  of  plates  of 
various  forms  at  oblique  inddences  to  the  wind.  These  experi- 
ments were  carried  out  with  skill  and  care,  and  the  results  have 
been  communicated  to  the  Boyal  Society  in  a  valuable  paper.* 
It  is  unnecessary  to  rive  an  account  here  of  the  experiments,  and 
it  will  suffice  to  say  that  the  conclusions  arrived  at  are  interesting 
and  novel,  so  that  the  Council  feel  that  their  support  of  the 
investigation  has  been  fully  justified. 

On  the  suggestion  of  the  Royal  Meteorological  Society,  the 
Council  requested  Mr.  Dines  to  carry  out  on  their  behalf  a 
series  of  experiments  for  the  purpose  of  comparing  ^  various 
forms  of  anemometer  under  the  action  of  the  natural  wind.  He 
hopes  ultimately  to  make  comparisons  between — 

1.  A  medium-sized  Robinson  anemometer. 

2.  A  small  Robinson  anemometer. 

3.  Richard  FrSres  anemometer. 

4.  Dines's  self-adjusting  helicoidal  instrmnent. 

5.  A  circular-pressure  plate. 

7.  Sir  G.  Stokes's  bridled  anemometer. 

8.  An  air-meter. 

When  the  experiments  are  completed,  a  final  report  on  all  these 
instruments  will  be  submitted  to  the  Council. 

For  the  present  it  will  suffice  to  say  that  experiments  were 
made  on  December  30tb,  1890,  for  comparing  the  Kew  pattern 
Robinson  anemometer  (with  &ctor  2  *  00),  an  air-meter,  and  a 
tube  anemometer.  The  constants  of  the  air  meter  had  been  care- 
fully determined  by  means  of  a  series  of  experiments  with  the 
whirling  machine.  The  tube  anemometer  was  a  combination  of 
Lind's  and  Hagemann's  instruments.  The  instruments  were 
kept  in  action  during  about  25  minutes,  with  the  result  that  the 
mean  velocity  of  wind  deduced  from — 

1.  The  Kew  instrument,  was  14  *  50  miles  an  hour. 

2.  The  air-meter,  was  15  *62  miles  an  hour. 

3.  The  tube  anemometer,  was  16*5  miles  an  hour. 

Afr.  Dines  has  also  been  making  some  supplementary  experi- 
ments with  his  whirling  machine  on  the  resistances  of  curved 
plates  and  vanes.  Tlie  work  is  nearly  finished,  and  his  report 
will  be  communicated  to  the  Royal  Society. 


•  «  On  Wind  Pressure  on  an  inclined  Surikce,"  by  W.  H.  Dines,  Proc.  Roy.  Soc., 
vol.  zlTiii.,  pp.  888-257. 
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COBBKSPOKDBNOE    with    the   BOTAL    SOCIETT   aS   tO   PUBCHASE    of  the 

Lease  of  a  House  for  the  Valencia  Obsebyatobt. 

Meteorological  Office, 
Sm,  January  12,  1891. 

I  AM  directed  bj  the  Meteorological  Council  to  forward,  for  the 
consideration  of  the  Pi'esident  and  Council  of  the  Bojal  Society,  copies 
of  letters*  that  have  passed  between  the  Meteorological  Office  and  the 
Treasury  relative  to  the  proposed  purchase  of  the  lease  of  a  house  at 
Valencia,  in  Ireland,  for  an  observatory  in  place  of  the  present  building 
now  so  used. 

The  Meteorological  Council  being  satisfied  that,  so  long  as  the 
meteorological  services  at  present  conducted  under  their  supervision  are 
maintained,  an  observatory  at  Valencia  will  be  necessary,  have  been  led 
to  the  conclusion  that  it  is  very  desirable  to  take  advantage  of  an 
opportunity  that  has  now  presented  itself  of  securing,  for  what  may  be 
practically  regarded  as  a  permanency,  a  building  much  more  con* 
veniently  situated  and  otherwise  more  suitable  than  the  house  now 
occupied  for  this  purpose. 

The  constitution  of  the  Meteorological  Council  and  their  dependence 
on  the  annual  Parliamentary  grant  would  make  it  impossible  fur  them 
to  enter  into  an  agreement  such  as  is  involved  in  the  purchase  of  a  lease 
for  a  long  term  of  years ;  and  it  has  occurred  to  them  that  the  object 
they  have  in  view  might  be  easily  attained  if  the  Boyal  Society  would 
agree  to  become  the  purchasers  of  the  lease,  the  purchase  money  and 
ground  rent,  together  with  all  other  liabilities,  being  at  the  entire  charge 
of  the  Meteorological  Office. 

The  Meteorological  Council  have  at  their  command  a  sufficient  sum  to 
purchase  the  lease,  viz.,  1,400/.,  and  they  can  without  any  difficulty 
meet  all  other  charges  that  may  arise  in  connexion  with  the  trans- 
action. 

They  considered  it  to  be  essential  to  solicit  the  approval  of  the 
Treasury  to  the  arrangement  before  addressing  the  Royal  Society,  and 
they  have  now  obtained  this  necessary  authority,  and  have  also  been 
informed  that  the  representatives  of  the  present  leaseholders  are  pre- 
pared to  sell  for  the  sum  already  named. 

Together  with  the  letters  before  referred  to,  I  also  have  the  honour  of 
fprwarding,  for  the  information  of  the  President  and  Council  of  the 
Boyal  Soaety,  a  copy  of  the  lease,  which,  it  will  be  seen,  is  held  from 
Trinity  College,  Dublin,  for  the  residue  of  a  term  of  99  years,  of  which 
about  25  years  hare  expired.  The  obligations  under  the  lease  are  not 
in  any  way  onerous  or  likely  to  give  trouble  in  the  future. 

Should  the  President  and  Council  of  the  Royal  Society  assent  to  this 
proposal,  as  it  is  hoped  they  may  do,  there  would  seem  to  be  no  neces- 
sity for  entering  into  any  formal  agreement  between  the  Society  and 
the  Meteorological  Council,  which  is  in  fact  a  Committee  of  the  Royal 
Society,  recognised  by  the  Treasury  for  the  discharge  of  certain  duties. 

*  Kot  printed  here. 
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The  contemplated  arrangement  would  constitute  the  Royal  Socletj  the 
absolute  owners  of  the  lease,  on  the  understanding,  first,  that  all 
pecuniary  liabilities  would  be  discharged  by  the  Meteorological  Council 
from  the  funds  at  its  disposal ;  second,  that  in  the  event  of  circumstances 
arising  of  whatever  nature,  to  lead  the  Boyal  Society  to  desire  to  sell 
the  lease  or  otherwise  dispose  of  it,  they  should  have  full  power  to  do 
so  at  their  discretion ;  and  third,  that  in  the  event  of  the  lease  being 
sold,  the  net  proceeds  should  be  held  at  the  disposal  of  the  Treasury  as 
required  by  their  letter. 

At  the  same  time,  I  am  to  add  that  should  the  President  and  Council 
of  the  Royal  Society  be  of  opinion  that  any  special  precautions  are 
required  to  protect  their  interests,  the  Meteorological  Council  will 
endeavour  to  meet  their  wishes  so  far  as  is  practicable. 

I  am,  <&c. 
(Signed)        Robert  H.  Scott, 

To  the  Secretary  Secretary, 

of  the  Royal  Society. 


Royal  Society,  Burlington  House,^ 
Sib,  January  17,  1891. 

Your  letter  dated  January  12,  1891,  has  been  laid  before  the 
President  and  Council  of  the  Royal  Society,  and  I  am  directed  to  reply 
as  follows : — 

The  President  and  Council  are  willing  to  become  the  purchasers  of 
the  lease  of  the  house  at  Valencia  in  Ireland,  on  the  conditions  named 
in  your  letter,  viz. : 

1.  That  the  Meteorological  Council  should  pay  the  sum  demanded 
for  the  lease,  viz.,  1,400/.  (fourteen  hundred  pounds),  and  all  the  costs 
of  the  purchase,  and  defray  all  other  pecuniary  liabilities  connected  with 
it,  such  as  ground  rent,  rent  and  taxes,  costs  and  repairs,  including 
those  rendered  necessary  by  fire,  storm,  or  tempest,  insurance,  &c.,  as 
stated  in  the  lease. 

2.  That  the  Royal  Society  should  have  the  power  to  sell  the  lease 
or  otherwise  dispose  of  it  should  such  a  course  seem  to  them  at  any 
time  desirable. 

The  President  and  Council  on  their  part  undertake,  in  the  event  of 
the  lease  being  sold,  to  place  the  net  results  of  such  sale  at  the  disposal 
of  my  Lords  of  the  Treasury,  as  required  by  their  letter  of  January'  9, 
1891. 

I  am,  &c 
(Signed)        M.  Foster, 
R.  H.  Scott,  Esq.,  Secretary,  Royal  Sociijty. 

Secretary,  Meteorological  Council. 
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Kegulations  for  the  Ekgagemukt  and  Examination  of  Boy  Clerks 

at  the  Mkteobological  Office. 

1.  The  salaries  of  boy  clerks  will  begin  at  from  12^.  6d.  to  l&s.  6d. 
per  week,  according  to  the  age  of  the  lads,  and  will  rise  annually  by 
Is,  6d,  per  week  up  to  a  maximum  of  20s,  per  week. 

2.  Candidates  must  not  be  less  than  15  and  not  more  than  17  years 
of  age  on  the  first  day  of  the  examination  referred  to  in  the  next 
paragraph. 

3.  No  boy  shall  be  eligible  to  serve  as  a  boy  clerk  in  the  Meteoro- 
logical Office  who  has  not  passed  an  examination  recognised  by  the 
Council  as  equivalent  to  that  of  the  Civil  Service  Conmiission  in  the 
following  subjects,  viz. : — 

Handwriting, 

Orthography,  and 

Arithmetic,  including  vulgar  and  decimal  fractions. 

4.  Boy  clerks  will  not  be  retained  as  such  after  completing  their  20th 
year,  but  will  be  eligible,  subject  to  Eule  5,  for  appointment  to  the 
T^ular  staff,  when  suitable  vacancies  occur,  after  two  years  (or  if 
admitted  after  17  years  of  age,  one  year)  of  good  service,  to  the 
satisfaction  of  the  Secretary. 

They  will  also  be  considered  eligible,  subject  to  Rule  5,  to  fill  suitable 
vacancies  occurring  within  two  years  of  their  leaving  the  Office,  provided 
they  have  served  in  it  not  less  than  two  years. 

5.  No  boy  shall  be  eligible  for  appointment  to  the  regular  staff  unless 
he  has  passed  two  of  the  examinations  in  the  advanced  stage  of  the 
Science  and  Art  Department  in  the  following  subjects : — 

a.  Subject  5.    Mathematics  (XL  Stage), 

Theoretical  Mechanics, 
Sound,  Light,  and  Heat. 
Magnetism  and  Electricity, 
Inorganic  Chemistry, 
Physiography, 

or  the  same  subjects  at  any  other  examination  recognised  by  the 
Council  as  equivalent. 

6.  It  is  to  be  clearly  understood  that  boy  clerks  are  liable  to  be 
discharged  at  the  discretion  of  the  Council  on  receiving  one  week's 
notice. 


b. 

» 

6. 

e. 

if 

8. 

d. 

r 

9. 

e. 

99 

10. 

/. 

99 

23. 
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List  of  Captains  and  Officers  who  have  sent  in  Logs  classed  as 
'*  Excellent "  daring  the  jear  ending  March  31,  1891.  The  figures 
opposite  to  each  show  the  total  number  of  such  Logs  which  thej 
have  returned  to  the  Office  during  the  period  that  thej  have  been 
observing. 


Name  of  Cftptaiu  or  Officer. 


Number 

of"Bx- 

oeUent" 

Logs. 


Ship. 


Andenen,  O.  E. 
Angus,  T.  S.  - 
AtkinBon,  S.  P.  H.       - 

Balfour,  Lieut,  and  Comr.  A.  F., 

R.N. 
Baxter,  A.  S.    - 
Belding,R 

Blackbome,  Mr.  H.  S.  - 
Bolton,  S.  H.    - 
Bright,  H.        .  -  - 

Bnchan,  J.  - 
Buckler,  J.  H.  - 

Cameron,  J.  G.,  B.N.H. 

Campbell,  J.    - 

Campbell,  R.    -  -  - 

Clapp,  Comr.  E.  S.,  R.N. 

Clarke,  Comr.  A.  C,  R.N. 

Couper,  W.      - 

Crighton,  A.  T. 

Cromarty,  D.  S. 

Crowley,  C.      - 

Crutchley,  W.  C,  R.N.R. 

Dart,  L.  C.      - 

l>aw8on,  Comr.  L.  S.,  R.N. 

Day,  Lieut  E.  A.,  R.N. 

De  Home,  M.  - 

Docherty,  H.    -  -  - 

Dunbar,  J.  I.   - 

EUiott,  W.,  R.N.R.      - 
England,  T.     -  -  - 

Exham,  T.  K.,  F.R.A.8. 

Field,  Comr.  A.  M.,  R.N. 
Frederick,    Lieut   and    Comr. 
G.  C,  R.N. 

Gamffwort^,  T.  -  - 

George  of  Wales,  H.B.H.  Prince, 

Lieut,  and  Comr.,  K.G. 
Gilpin-Browne,   Lieut.  F.  D., 

R.K. 
Gould,  H.  W.  - 
Gray,  J.  -  -  - 

Hepworth,  C.  M.  W.    • 
Home,  Dr.  W.  E.,  R.N.9  B.Sc. 

Irring,  P.  J.,  B.N.B.   - 


8 
8 

4 

24 

5 

8 

9 

11 

4 

21 

1 

6 
8 
5 

12 
3 
3 
6 
4 
5 

22 

11 

10 

2 

2 

3 

20 

1 

10 
9 

5 
10 


2 
1 


1 
14 

8 
1 


S.S.  "Longhirst." 
S.S.  «  Canton." 
"Hollinwood." 

H.M.S.  •*  Stork." 

«  City  of  York." 

"Atlantic." 

S.S.  "  Rohilla.'' 

S.S.  "  Baidar." 

«  Beltana." 

tf  Elise." 

S.S.  '<  Essequibo." 

S.S.  "  Germanic." 

«  Glengarry." 

S.S.  "  Elton." 

L.H.  Tender  *<  Richmond." 

H.M.S.  <<  Espiigle." 

**  Clackmannanshire." 

SS.  "Circe"  and  S.S.  «  Amarynthia." 

**  Cassandra." 

**  Alexander  Lawrence." 

S.S.  "  Kaikoura." 

**  Semantha." 
H.M.S. «  Rambler." 
H.M.S.  «  Dart." 
S.S. "  Rohilla." 
"  Baron  Colonsay." 
S.S.  «  Arracan." 

8.S. «  Clan  Murray." 

**  Jane." 

S.S.  "  Esk  "  and  S.S.  "  Tamar." 

H.M.S. «  Egeria." 
H.M.S. «  Dart." 


S.S. "  Ardanoorrach." 
H.M.S.  "  Thrush." 

H3I.S.'«  Egeria." 

Si$.  '<  Nome  King." 
8.S. "  Hope." 

S.S.  '<  Port  Adelaide." 
H.MJS. "  Thrush." 

S.S.  *«  Teutonic." 
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Number 

Nftine  of  OapUin  or 

Officer. 

of  "Ex- 
cellent" 
Logs. 

Ship. 

Janes,  G. 

. 

4 

'<  Middlesex." 

Jennings,  R.  C. 

- 

- 

5 

S.S.  "  Colina  "  and  S.S.  «  Circe." 

Kemp,  A.  H.    - 

- 

m 

4 

"  Hudson." 

Mesnard,  T.    - 

• 

m 

9 

«  Sierra  Miranda." 

Milne,  VV.F.    - 

- 

- 

8 

S.S.  •* Esquimaux "  and  S.S.  "Poly 

Milner,  W.  H.  - 

m 

«■ 

10 

nui. 

S.S.  "La  Plata." 

MitcheU,  G.     - 

. 

- 

8 

8.S.  "  Trinacria." 

Moignard,  P.   - 

- 

— 

5 

"Fort  James." 

Molonj,  B.  J.  - 

- 

- 

9 

"BritUh  Merchant." 

Mann,  L.  A.     - 

- 

- 

4 

S.S.  "  Durban  "  and  S.S.  «  Spartan." 

Mardoch,  P.     - 

- 

- 

11 

"  Sierra  Lucena." 

Nicholson,  J.  I. 

• 

« 

1 

«  Majestic." 

North,  W.  G.  - 

- 

- 

15 

S.S. "  Plato." 

Oldham,  Conir.  C.  F.,  BJ^. 

- 

11 

H.M.S.  "  Egeria." 

Parry,  M.,  F.R.Met.Soc. 

_ 

16 

S.S. "  Prydain." 

Parson,  G.F.   - 

- 

. 

10 

"  Eamock." 

Peebles,  B. 

. 

• 

14 

"  Bracadale." 

Pope,  J. 

. 

• 

4 

S.S.  "  Dee." 

Powles,  F.  W.  - 

- 

• 

8 

S.S.  «  Essequibo." 

Price,  J.  H.     - 

«> 

. 

5      ' 

'•  Viola." 

Pritchard,  Lieat.  C. 

E.,  B.N. 

- 

4 

H.M.S.  "  Espi^gle." 

Quaile,  D.  W.  A. 

- 

- 

4 

"  Craigeme," 

Bandall,  W.     - 

• 

. 

12 

"  Laomene." 

Ritchie,  A. 

- 

. 

8 

«  Four  Winds." 

Rosseter,  W.  L. 

- 

- 

12 

"  Columba  "  snd  "  Brenda." 

Sargent,  A.  H. 

_ 

• 

5 

«  Pleione." 

Scott,  G. 

- 

- 

5 

"  Holyrood." 

Scott,  W. 

- 

- 

91 

«  Winifred." 

Simpson,  A.     - 

- 

- 

18 

S.S.  "  Australasian." 

Simpson,  A.    - 

- 

- 

20 

S.S.  "  TraveUer." 

Somerville,    Lieat. 

Boyle 

T 

2 

H.M.S.  "  Dart." 

B.N. 

Speck,  F. 

. 

. 

2 

S.S.  *'  Rohilla." 

Squares,  Mr.  W.  G. 

- 

. 

1 

S.S.  "  Minia." 

Streater,  B.      - 

- 

- 

1 

"  Lutterworth." 

Thompson,  Lieat.  £ 

.,  RX 

. 

4 

H.M.S.  "Rambler." 

Tisard,  StafP-Capt.  T.  U.,  B.N. 

11 

H.M.S.  "  Triton." 

Travers,  H.  D.  - 

m 

9 

S.S.  *«  Tartar." 

Trenaman,  R.  W. 

~ 

. 

2 

S.S. "  Pascal." 

Trevor-Boper,  Dr.  G.  D.,  B.N. 

2 

H. M.S.  "Stork." 

TMt,  S.,  F.B.Met.Soc. 

- 

18 

3.S. "  Minia." 

Wait,  A.  M.    - 

. 

• 

5 

8.S. «  Spartan." 

Walker,  H.,  B.N.B. 

m 

• 

13 

S.S.  "  Servia.*' 

Wheaton,  N.  J. 

m 

• 

12 

"BUsa." 

Wilson,  J.,  B.N.B. 

- 

• 

6 

S.S. "  Ethiopia.- 

Woolward,  B. 

- 

- 

7 

8.8  " Nile"  and  S.S." Don." 

Yoang,  Mr.  W.  H. 

- 

«» 

1 

S.S. "  Clan  Murray." 

Na 

mesofd 

^Q^J 
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List  of  Dooumsnts  received  from  Ships. 


Gftptein'i  Name. 


VojMe. 


Andenen,  O.  E. 

>»  »» 

»»  >» 

Andenon,  Charles  - 
Angus,  T.  S. 

Annstrong,  B.  G.     - 
'        i»  »  - 

Asquith,  W. 

Atkinson,  S.  F.  H.  - 
3  Balfour,    Lieut    and 
Comr.  A.  F.,  R.N. 

Barker,  B.  J.  M.    .  - 

Bartlett,  T.  - 

Baxter,  A.  S. 

Behenna,  Richard    - 

Belding,  Rawstin     - 

Bennett,  J.  T. 
«  Berwick,  G.  R. 

Bigley,  W.  B. 

Bolton,  S.  H. 

Bright,  Henry 
Brown,  R.  0. 
Bnchan,  James 
»  Buckler,  J.  H. 
Bulkeley,  T.  D. 

6  Cameron,     J.      G., 

R.N.R. 
Campbell,  James     - 

7  Campbell,  Robert    - 


n 


»> 


8  Clapp,  E.  S.,  R.N.   - 


99 


n 


»  Clarke,  Comr.  A.  C, 
R.N. 
Cook,  T.  H. 
Couper,  William 
Crighton,  A.  T. 

Cromarty,  D.  S. 
Crowley,  C.  - 

Crozier,  F.  R.  M.    - 


99 


99 


w  Crutchley,     W.    C, 
B.N.R. 

10 


11 


Dart,  L.  C.  - 
"  Dayies,  David 
"  Dawson,  Comr.  L.  S., 
R.N. 

"  De  Home,  M. 
Dickinson,  L.  R. 
Docherty,  Hugh 


i» 


S.S.  Longhirst 


>» 


S.S.  Achilles 
S.S.  Canton 


>i 


R.M.8.  Elbe    -  • 

S.S.  Deucalion 
Hollinwood     - 
HJf .S.  Stork  - 

Barque  Earl  of  Aberdeen 
S.S.  Diomed    - 
City  of  York   - 
Loch  Katrine  - 
Barque  Atlantic 
Alcester 
S.S.  Strathleven 
S.S.  Diomed    - 
S.S.  Baidar      - 

Barque  Beltana 
S.S.  Titan 
Barquentine  Elise 
S.S.  Essequibo 
S.S.  Derwent  • 
S.S.  Grcrmanic  - 

Glengany 
S.S.  Elton 


>» 
Schooner  Richmond   - 

H.M.S.  Bspi^le" 

S.S.  Gulf  of  St.  Vincent 
Clackmannanshire 
S.S.  Amaiynthia 
S.S.  Circe 
Barque  Cassandra 
Barque  Alexander 

Lawrence. 
H.M.S.  Terror 

R.M.S.'Eaikoura 


>« 

n 

Semantha 
Andora 
H.M.S.  Rambler 

S.S.  RohiUa  - 
$.S.  Atrato  - 
Baron  Colonsay 


Algoa  Bay,  Akyab 

G«Qoa,  Philadelphia,  Bremerhayen 

Grenoa,  Philadelphia 

China,  yiA  Sues     ... 


M 


BraxU 

East  coast  of  South  America,  Bar- 
badoes  .  .  .  - 

China,  yii  Sues     - 
Melbourne,  San  Francisco 
Simon's  Bay,  East  coast  of  Africa 

Calcutu    -           .  .  - 

China,  yii  Sues     .  .  - 
Rio  Janeiro,  Rangoon 
Melbourne 

RiyerPhUe           .  .  . 

Batayia     -            .  .  . 
Chinese  Forts,  New  York,  yi&  Suez 

China,  yii  Sues     •  -  . 

Continental  Ports  •  .  - 

»  »  ~  "  ~ 

Adelaide    .  .  -  . 

China,  yi4  Suez     ... 

Demerara,  Philadelphia    - 

West  Indies  -  -  - 


» 


t* 


New  York  -  -  -  - 

Rangoon    .  -  .  . 

Bombay,  yii  Suez,  Alexandria, 
Sulina    -  .  -  . 

Ports  in  the  Black  Sea  and  Medi- 
terranean 

BftbanuM^   .  .  .  . 

fisquimalt,      Honolulu,      Maiden 

Island,  AcapiUco 
Valparaiso  .  -  - 

Sydney      -  -  -  - 

Montreal   -  -  -  . 

Baltimore  .... 
New  York,  Adelaide 
New  York,  Madras,  Mauritius 


Cape  Town,  Hobart,  Rio  Janeiro  - 

»>  »>  >»  >»        • 

Cape     Town,     Wellington,     Rio 
Janeiro  .... 
Calcutta    .  -  .  . 

San  Francisco,  Sydney 
Sydney,  Hong-Kong 

China  Sea  .... 
China,  yi&  Suez    .  -      '     . 

Brazil        -  -  -  . 

Singapore  ... 


18S9-90 

1890 

1890 
1888-89 

1890 

1890 
1889-90 

1890-91 

18R8 
1889-90 
1889-90 

1889-90 

1889 
1889-90 

1890 

1890 
1889-90 

1890 

1888 

1890 

1890 
1889-90 

1888 

1890 

1890 
1889-90 

1890 

1890-91 

1890 

1890 
1890 
1890 

1889-90 

1890 
1889-90 

1890 

1890 
1889-90 
1889-90 

1889-42 

1839-42 

1890 

1890 

1890-91 
1889-90 
1889-90 
1890 

1890 
1890 
1890 
1889-90 
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Oiplain'R  Name. 

Ship. 

Voyage. 

Year. 

Dodbertjy  Hugh 

Baion  Colonsay 

Port  Pine - 

1890-91 

Dnnbur,  J.  I. 

Bangoon,  vii  8nex 

1890 

n         » 

,.           -           - 

»                 w                             -                 " 

1890 

w          » 

w                -                - 

»»              »l                       "              - 

1890-91 

Rlfiott,  Wm.,  R.N.R. 

S.S.  Clan  Alpine 

Cape  Town,  Colombo 

1890 

1 

f»                     99 

8.8.  Clan  Murray 

Cape    Town,    Ceylon,  home    yi4 

Suez      .... 

1890 

»»                      *9 

»            » 

Ceylon,    viA   Cape   Town,   home 

vi&Sues             ... 

1890 

"BD^utd,  Thomas    - 

Barque  Jane   - 

Demerara  -           .           .           . 

1889-90 

t>            •»           ■ 

»»            "           " 

Quebec      .... 

1890 

» Ezhaniy  T.  K. 

B.M.8.  Esk     . 

West  Indies 

1889-90 

*      «          „ 

»»            "           " 

»»        "           " 

1890 

»          »> 

8.8.  Tamar 

Brazil        .... 

1890 

» PSeld,  Comr.  A.  M., 

H.M.8.  Egeria 

Thursday  Island,  Singapore,  Hong- 

ILN. 

Kong     -           .           .           . 

1890 

Foidyce,  William    - 

Connty  of  Edinburgh  - 

Calcutta    .... 

1888-89 

Foster,  Henry 

H.M.S.  Chanticleer     - 

Madeito,  Fernando  de   Noronha, 
Cape    of    Good    Hope,    Staten 

Island,  Deception  Island 

1828-29 

i»          »» 

»>         " 

8taten   Island,  Deception    Island, 

8t.  Martin's  Cove 

1828-29 

'7  Frederick,  T.ient.  and 

H.M.S.  Dart   - 

Sunreying  off  Queensland  - 

1889 

Comr.  G.  C,  B.N. 

11 

M                         ■                    " 

At  Australian  station 

1889-90 

18 

w                    -               - 

»               ft              •            - 

1890 

»                           '                     " 

Australian       station.      Sandwich 

Island,  New  Hebrides    - 

1890 

Ganuworthj,  Thomas 

8.8.  Ardanoorrack 

Hayanna,    New     York,    Norfolk 

(Va.)     .... 

1890 

»Qeoige    of     Wales, 

H.M.S.  Thrash 

Gibraltar,  Las  Palmas,  Bermuda, 

Lient.  and  Comr. 

Halifax  .... 

1890 

H.B.H.       Prince, 

E.G. 

^            '»            •> 

t> 

Halifax,  Bermuda,  Jamaica 

1890-91 

"Giffies,  W.  . 

8.8.  Medway  - 

West  Indies          -           .            . 

1889-90 

»            ~            " 

»            -           - 

Jamaica,  Barbadoes 

1890 

Gordon,  G.  G. 

Falkland  Hill  - 

Cape  Town,  Lyttleton 

1889-90 

«  Gould,  H.  W. 

8.S.  Norse  King 

Montreal   -           .            .            . 

1890 

^  Gray,  John - 

8.8.  Hope 

Greenland-            ... 

1890 

»  Griffin,  B.  J.,  B JJ.B. 

B.M.8.  Moor  - 

Cape  Town            -           .            . 

1889-90 

SI 

>»            -           - 

„                    ... 

1890 

SI 

It            "           - 

„                    ... 

1890-91 

Gathrie,  W.  E. 

8.8.  Bellerophon 

China,  vi&  Suez     ... 

1888 

Hannah,  W.  T. 

8.8.  Glancus    - 

„                   ... 

1888-89 

*  Hepworth,  C.  M.  W. 

8.8.  Port  Adelaide 

Adelaide,  viA  Cape  of  Good  Hope, 

home,  vi^  Suez  ... 

1890 

»  Hicks,  G.  M. 

8.8.  Thames    - 

Lisbon,  Brazil       ... 

1890 

Hutchinson,  I. 

8.8.  Orestes     - 

China,  yiA  Suez     ... 

1888-89 

'  Hnxtable,  B.  G. 

Barque  Lanarkshire    - 

Brisbane,  New  Caledonia  - 

1890 

^  Irring,  P.  J. 

8.8.  Teutonic  - 

New  York  -            -           .           . 

1890 

JackM>n,  Charles 

8.8.  Palamed  - 

China,  vlA  Suez     -           .           . 

1888-89 

„        NL,  £L  F«    - 

8.8.  Telamon  - 

„                   .           .           « 

1889 

„        T.  S. 

8.8.  Palinnrus  - 

„                   ... 

1888 

Janes,  George 

Middlesex       - 

Singapore  -           -           .           . 

1889-90 

Jennings,  B.  C. 

8.8.  Colina      - 

Hafifax     .... 

1889-90 

*   „      »      - 

8.8.  Circe 

Montreal   .... 

1890 

w                   » 

»            "           - 

„        - 

1890 

Jones,  Henry 

8.8.  Telemachns 

China,  viA  Suez     -           -            . 

1888-89 

Kemp,  A.  H. 

Barque  Hudson 

New  Zealand         ... 

1890 

*  King,  James 

City  of  Hankow 

Monte  Video,  Philadelphia,  Hiogo, 

San  Francisco    -            •            . 

1889-91 

Lapage,  W.  P. 

8.8.  Anchises  - 

China,  yii  Suez     ... 

1888-89 

Martm,  T.  C. 

Loch  Tay 

Melbourne             ... 

1890-91 
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Oaptain's  Name. 

Ship. 

Voymte. 

Year. 

»  Martin,  W.   - 

S.S.  German   - 

Cape  Town            -           - 

1890 

so             •          .            . 

»              ■           ■ 

1,                    •           -           - 

1890-91 

Mesnard,  Tbomas    - 

Sierra  Miranda 

„          Chittagong      - 

1889-90 

«  Miller,  A.  T.,  R.N.   - 

H.M.S.  Conway 

Off  Birkenhead     ... 

1890 

Milligan,  John 

S.S.  Jason 

China,  yi&  Suez     -           •            . 

1888-89 

„       8.  - 

S.S.  Stentor    - 

tt           »f          ■ 

1888-89 

Milne,  W.  F. 

S.S.  Esquimaux 

St.  John's,  Newfoundland  « 

1890 

»»        »» 

S.S.  Polynia    - 

Baffin's  Bay           ... 

1890 

«  Milne r,  W.  H. 

R.M.S.  La  Plata 

BrazU        .... 

1890 

tt          » 

»            i» 

W.  coast  of  South  America 

1890 

Mitchell,  George 

S.S.  Trinacria 

Genoa,  Philadelphia 

18S9-90 

>»           »            " 

» 

Gibraltar,    New    York,    Mediter- 

ranean Ports      -           -           - 

1890-91 

Moignard,  Philip 

Fort  James 

San  Francisco       ... 

1890-91 

Molony,  E.  J. 

British  Merchant 

Melbourne,  San  Francisco 

1890-91 

>s  Munn,  L.  A. 

S.S.  Durban     - 

Cape  Town            .            -            - 

1889-90 

»     «          ., 

>»            "            ■ 

i>                     " 

1890 

"      ,, 

S.S.  Spartan    - 

»                     -            -            • 

1890 

Murdoch,  Peter 

Sierra  Lucena- 

Melbourne,  Rangoon 

1889-90 

Murray,  Alexander  - 

S.S.  Perseyerance 

Cumberland  Straits 

1889 

NicholiBon,  J.  I. 

Majestic 

Calcutta    .... 

1890-91 

NUh,  H.      - 

S.S.  Cyclops    - 

S.S.  Plato        -       '     - 

China,  Yi&  Suez     ... 

1888-89 

North,  W.  G. 

Hamburg  .... 

1889^90 

j»              n 

>i             ■           *" 

„          -           .           .            - 

1890 

»               >» 

»»             "            " 

>»"--- 

1890 

Oldham,  Comr.  C.  F., 
R.N. 

U.M.S.  Egeria- 

Sydney,  Tongatabu 

1890 

II                         "                       • 

Thursday  Island,  Singapore,  Hong- 

0 

Kong     .... 

1890 

Parry,  Moses 

S.S.  Prydain    - 

New  Orleans,  Norfolk  (Va.) 

1890 

Parson,  G.  P. 

Eamock 

PortPirie- 

1889^0 

Pattman,  R. 

Barque  Loch  Torridon 

Calcutta    .... 

1889-90 

Pearson,  C.  W. 

S.S.  Strathleven 

Japan,  yi&  Suez     ... 

1889-90 

Peebles,  R.- 

Bracadale 

New  York,  Calcutta 

1889-90 

Pike,  Thomas 

Ben  Voirlich   - 

Guayaquil              ... 

1889-90 

8*  Pope,  James 

R.M.S.  Dee     - 

West  Indies           ... 

1889-90 

>»     ,.          » 

n               '              ' 

tt                  .           .           - 

1890 

*  Powles,  F.  W. 

R.M.S.  Essequibo 

„                  •           -           . 

1890 

^        »         „ 

f» 

yt                        -               •               • 

1890 

Price,  J.  H.  - 

Barque  Viola  - 

Buenos  Ayres,  Calcutta,  Pisagua  - 

1889-91 

Pulford,J.  - 

S.S.  Patroclus  - 

China,  yii  Suez     ... 

1889 

Purdy,  Thomas 

S.S.  Dardanus  - 

tt               -            -           - 

1888-89 

3*  Pnttkamer,  A.  Ton  - 

Barque  Elirira  - 

Paysandu,  Calcutta,  Buenos  Ayres 

1889-90 

Quaile,  D.  W.  A.     - 

Barque  Craigeme 

Sydney,  San  Francisco 

1889-90 

Randall,  W. 

Laomene 

Melbourne,  Pisagua 

1889-90 

»  Reynolds,  — 

S.S.  German   - 

Cape  Town            .           -           - 

1889-90 

57  Rigand,  H.  C. 

R.M.S.  Tamar 

KiTcr  Plate            ... 

1889-90 

»         » 

»> 

tt        tt               .           -           • 

1890 

Ril^,  James 
Ritchie,  Alexander  - 

S.S.  Ajax 

China,  viA  Suez     «... 

1888-89 

Four  Winds    - 

Calcutta    .           .           -           - 

1889-90 

Ross,  J.  C.  - 

H.M.S.  Erebus 

.           - 

1889-42 

»        »     " 

>» 

.... 

1889-42 

>»        »i     ■ 

»> 

-           -           -           - 

1840 

«  Rosseter,  W.  L.       - 

Brenda 

Calcutta,  Demerara,  New  York     - 

1890-91 

»           »» 

Columba 

Calcutta,  Mauritius,  New  York     . 

1889-90 

6  Sargent,  A.  H. 
Sciae,  R.  F. 

Pleione 

Wellington            ... 

1890-91 

S.S.  Laertes     - 

China,  Ti&  Suez     - 

1888-89 

Scott,  George 

Holyrood 

New  York,  Calcutta 

1889-90 

„     William 

Barquentine  Winifred  - 

Rio  Grand  de  Sul 

1889-90 

Simpson,  Alexander 

S.S.  Australasias 

Melbourne,  yik  Cape  Town 

1889-90 

(^No.  90,667). 

f>               » 

t» 

Australia,  TiA  Cape  of  Good  Hope, 

Batayia,  and  hone  viA  Suez 

1890-91 
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Otptein'i  Name. 


Ship. 


Voyage. 


Tear. 


Simpson*  Alexander 
(No.  19/165). 

Smith,  E.  J. 
"Smith,  J.  H.,B.N.B. 
»  Speck,  F.     - 

Stewart,  Alexander - 
Streater,  R.  - 
Stioak,  J.  D. 
SwynnertoD,  Godfrey 


n 


99 


^  Symmers,  John 

«  Symons,  F.  J.,  IU7  JL 

lliompaon,  J.  S. 

Tizard,   Staff   Capt 
T.  H.,  B.N. 

«  TraTen,  H.  D." 

»  »» 

*  Trencman,  B.W. 

»  »» 

Trott,  Samnel 

^  Wait,  A.  Mcl>ean     - 


Walker, 
RJ^.B. 


Henry, 


Wheaton,  N.  J. 


f> 


>t 


f» 


Wilding,  J. 
«  Williama,  John 
Wilson,  John,  R.N.R. 


»  Woolwardi'R. 

SO 


» 


Barqnentlne   Traveller 

8.S.  Adriatic  - 
H.M.S.  Worcester 
S.S.  BohiUa     . 

«  -  - 

County  of  Selkirk 

Barque  Lutterworth  - 
County  of  Roxburgh  - 
S.S.  Lennox     - 

»  -  • 

Barque  Inverurie 
S.S.  Dane 
8.S.  Nestor     - 
H.M.S.  Triton  - 


B.M.s!  Tartar  - 
S.S.  Pascal      - 
S.S.  Minia 
B.M.S.  Spartan 


»> 


S.S.  Tartar 
S.S.  Servia 


Barque  Eliza   - 

»» 
S.S.  Agamemnon 
Barque  Elissa  - 
S.S.  Ethiopia  - 

R.M.s!  I^lon    - 

R.M.s!  Nile     - 


Greenland- 
New  York  -  -  -  . 
OffGreenhithe 
Bombay,  Shanghai 
Calcutta,  viA  Sues 
Calcutta    -           -           .           . 
Wellington            -           -           - 
Calcutta    .            -            .            . 
China,  viA  Sues     - 
Hong-Kong,    Yokohama,     Singa- 
pore to  New  York,  vlA  Suez 
Baogoon,  Rio  Janeiro 
Cape  Town            .           -           - 
China,  viA  Suez 
Off  British  Isles    - 
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Cape  Town  -  -  - 

M  -  -  - 

Biver  Plate  -  .  - 

Lisbon,  Bio  Janeiro,  New  Orleans 
Hali&x  .... 
Nova  Scotia  ... 

Cape  Town  -  -  - 

99  -  .  - 

>»  .  .  - 

New  York «  -  -  - 


Bio  Janeiro,  Barbadoes     - 
Ceara  (Brazil)       ... 
China,  Ti&  Suez     ... 
Monte  Video,  Barbadoes,  Georgia 
New  York 

•»  -  •  - 

West  Indies  -  -  - 

99 

»>  -  .  . 


1889-.90 

1890 

1890 

1890 
1890-91 
1890-91 
1889-90 
1890-91 
1889-90 

1890  * 
1889-90 
1889-90 

1888 
1884-5 

1890 
1889-90 

1890 
1889-90 

1890 

1890 
1890-91 
1889-90 

1890 

1890 
1889-90 

1890-91 

1890 
1890-91 

1888 
1889-90 
1889-90 

1890 

1890 

1890 

1890 


In  cases  distinguished  by  margiiuil  numbers  the  Meteorological  Begisters  were  kept  chiefly  by  OflScerv,  as 
ftdlowi:— 


1  Anisted  by  W.  B.  Pahner,  2nd  Officer,  C.  A.  Wil- 
Itiuns,  .trd  Officer,  and  II.  W.  Potter,  4th  Officer. 

*  Kept  by  C.  Cottman. 

*  Kept  by  G.  D.  Trevor-Eoper,  Surgeon  E.N. 

*  Kept  by  John  Kyiioch,  2nd  Mate. 
»  Assisted  by  Officers. 

^  Kept  by  J-  T.  Bhenton. 

7  AHuted  by  C.  Matthews  and  R.  Knill. 

*  Kept  by  Fred.  W.  Rolden. 

'  Kept  by  Lieat.  C.  E.  Pritchard,  S.N. 

»  Kept  by  H.G.  Kiddle. 

"  Kept  by  W.  L.  Paske,  4th  Officer. 

»  Amted  by  Ut  Officer. 

^  Kept  by  Lieut.  Renry  Thompson,  E.N. 

^*  Kept  by  E.  C.  Carter.  -Ith  Officer.  D.  Asbury,  6th 

Oacer,and  N.  K. Gomisb. 4tb  Officer. 
"  Kept  by  W.  H.  Toung,  2nd  Officer. 
^  Kept  1^  F.  D.  Gilpin-Brown,  E.N. 
>'  Kept  by  Lieut.  Boyle  T.  Somerville,  E.N. 
"  Kept  \ff  Lieut  B.  A.  Day,  E.N. 
"  K^  by  William  E.  Borne,  B.gc.,  M.B.,  Surgeon, 

*  Kept  by  'William  Anderson,  2nd  Officer. 

^  Asdstea  by  John  Beavan  and  E.  C.  Crosby.  Ist  and 

Sad  Mates. 
"  Kept  by  Oscar  Ltrndus,  Mate. 
»  Kept  by  J.  T.  Williams,  4th  Officer. 
^  K^  tV  H.  E.  Butler,  4th  Officer. 
»  Kept  by  W.  H.  Pocks. 

£    66889. 


**  Kept  by  Lockhart  W.  McLaren. 

*J  Kept  by  Walter  L.  D.  Chapman,  2nd  Officer. 

"  Kept  by  John  Dickie,  2nd  Officer. 

"  Kept  by  A.  H.  Rhodes.  Srd  Officer. 

^  Kept  by  J.  George,  8rd  Officer. 

'^  Kept  by  the  Cadets. 

»  Kept  by  Mr.  Moses,  8rd  Offleer. 

»  Kept  by  E.  H.  Snch,  3rd  Officer. 

Kept  by  J.  J.  BrickhUl,  F.R.G.S. 

Kept  by  A.  Jolliffe,  2nd  Officer. 

Kept  by  Cecil  R.  A.  Newby  and  Charles  M.  Bed- 
head, R.N.B. 

Kept  by  A.  Hackland.  2nd  Officer,  C.  Langmaid, 
Srd  Officer,  and  J.  Mien,  4th  Officer. 

Assisted  by  Mr.  Rosewame,  1st  Officer. 

Kept  by  H.  S.  Blackburn,  Chief  Officer.  F.  Hayes. 
4th  Officer,  and  D.  Asbury,  5th  Officer. 
^  Kept  by  the  Officers. 
*^  Kept  by  George  Dawson,  Chief  Officer. 
^  Kept  by  G.  H.  Watkins,  2ud  Officer. 

Kept  by  James  Bowyer,  2nd  Officer. 

Kept  by  0.  R.  Taylor,  Srd  Officer. 

Assisted  by  2nd  Officer 

Kept  by  w.  G.  Sqaares,  Chief  Officer. 
«  Kept  by  H.  P.  Adams,  4th  Officer. 
«•  Kept  by  John  Bernard.  4th  Officer 
«  Kept  by  William  Tait  and  H.  Woodcock. 
^  Kept  by  F.  B.  Newton,  2nd  Officer. 


C 


14 

as 


S7 

8S 

89 


4S 
«4 
41 


34 
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APPENDIX  V. 

Instruments  sopplied,  &c.  to  the  Royal  Navj. 


FierAoooant. 

> 

Bmto- 

meters. 

Ane- 
roids. 

Thermometers, 

Hydro- 

2^JJ"     Max.      Min.    Soreens. 

meters. 

April  l8t,  1890,  afloat  - 
Iflsued  since 

211 
75 

480 
126 

1,828 
365 

289 
66 

S58 
60 

167 
30 

58 

53 

Returned  since 

286 
77 

606 
108 

1,698 
825 

355 
51 

818 
41 

197 
29 

106 
24 

April  iBt,  1891,  afloat 

209 

498 

1,868 

304 

277 

168 

82 

Instbuments  supplied,  &c.  for  use  at  Naval  Stations. 


April  1st,  1890,  in  use 
Isened  since 

61 
11 

68 

4 

208 
98 

21 
9 

21 

8 

8 
2 

11 
1 

Setomed  since 

72 
4 

67 
2 

306 
28 

30 
2 

29 
2 

5 

12 

April  Ist,  1891,  in  use 

68 

65 

278 

28 

27 

5 

12 

Disposition  of  Admiralty  Instruments 

on  April  1st 

,1891 

• 

Afloat  in  Boyai  NaTy  - 

209 

498 

1,368 

804 

277 

168 

82 

In  use  at  stations 

68 

65 

278 

28 

27 

5 

12 

In  store  at  M.O. 

46 

49 

224 

92 

110 

24 

88 

„        Chatham    - 

7 

10 

6 

6 

7 

— . 

13 

„        Sheemess  - 

5 

3 

82 

8 

8 

5 

9 

„        Portsmouth 

19 

50 

28 

7 

11 

5 

5^ 

„        Deronport 

16 

34 

46 

12 

18 

5 

16 

„        Qneenstoirn 

2 

4 

21 

1 

1 

— 

4 

„        Gibraltar   - 

1. 

1 

8 

— 

— 

— 

4 

„        Malta 

11 

16 

56 

8 

12 

2 

17 

„        Bombay     - 

4 

3 

12 

4 

4 

1 

4 

Halifex      - 

4 

10 

24 

8 

5 

— 

14 

„        Bermuda   - 

4 

12 

25 

3 

5 

2 

15 

„        .Tamaica     - 

4 

3 

31 

2 

2 

—~~ 

._ 

„        Cape  of  Good  Hope 

4 

7 

30 

5 

6 

3 

4 

„        Trincomalee 

4 

3 

21 

4 

4 

.^ 

„        Hong  Kong 

6 

20 

12 

7 

5 

— 

17 

„        Coquimbo 

5 

4 

20 

1 

1 

— 

19 

„        Sydney      - 

8 

5 

28 

5 

8 

— 

8 

„        Esquimau  - 

9 

8 

24 

3 

3 

— 

Total,  April  1st,  1891 

431 

805 

2,289 

503 

504 

220 

281 

Lost,  &c.  since  April  1st,  1890 

2 

11 

294 

30 

10 

15 

18 

Under  repair    -           -           - 

8 

12 

^"~ 

■"■■* 

^"~ 
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APPENDIX  VI. 
iNSTRUMBirrs  supplied,  .&c.  to  Mercantile  Mai*ine. 


Per  Aooonnt. 

Baro- 

mefcers. 

Com- 
panes. 

Thermometen. 

Hydro- 

Onli. 

naiy. 

Mu. 

Hin, 

Screens. 

meters. 

April  1st,  1890,  afloat  - 
laraed  since     ... 

107 
41 

•  — 

686 

284 

^. 

— 

106 
40 

842 
131 

Betnrned  since 

148 
58 

— 

920 
865 

— 

— 

146 

68 

47a 

192 

April  Ist,  1891,  afloat  - 

95 

— 

555 

— 

— 

88 

281 

Instruments  at  SUitions,  viz.,  Telegraph  Offices,  Obseryatories, 

Fishing  Villages,  &c. 


April  Ist,  1890,  in  use  - 
Isroed  since     .           •           - 

256 
13 

4 

247 
12 

55 
6 

57 

7 

54 
3 

11 

2 

Betomed  since 

269 
13 

4 
1 

259 
17 

61 

8 

64 
6 

57 

4 

13 
2 

April  1st,  1891,  in  use - 

256 

3 

242 

68 

58 

53 

11 

Disposition  of  Board  of  Trade  Instruments  on  April  1st,  1891. 


In  merchant  ships 

95 

^^_ 

555 

^^^ 

_ 

88 

281 

In  nse  at  stations 

. 

256 

3 

242 

53 

68 

58 

11 

In  store  at  M.O. 

- 

64 

3 

299 

21 

33 

60 

187 

At  Liverpool       Agency 

- 

7 

7 

83 

— 

— 

4 

34 

J,  Aberdeen            „ 

- 

3 

— 

22 

— . 

3 

4 

12 

^  Glasgow             „ 

- 

8 

— 

53 

— 

— 

8 

32 

y,  Dundee               „ 

- 

17 

— 

37 

— 

— 

13 

88 

„  Hull                   „ 

- 

8 

— 

80 

— 

— 

6 

26 

„  Sonthampton      „ 

1890 

7 

— 

24 

— 

— 

11 

34 

Total,  April  1st,  1891 

465 

13 

1,295 

74 

94 

247 

605 

liost,  &c.  since  April  1st, 

1 

— . 

84 

2 

1 

14 

18 

Under  repair 

■ 

1 

" 

" 

" 

" 

^^^ 

C  2 
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APPENDIX  VIL 

List  of  Stations  reporting  Meteorological  Observations  to  the  Office 
by  Telegraph  on  dlst  March  1891,  with  the  Names  of  Observers. 


*tSo]nbiirgh  Head 
•fStomoway  - 
Wick      .       . 
Ntim     • 
*tAberdeeD    • 
Leith     - 
*tShie]de 
Spnni  Head    - 
ttork    - 
Longhboro'     - 
fArdroMan     - 
Malin  Head    - 
*tMa]laghmore 
*tBehniiUet    - 
f  Donaghadee  - 
ParsoDstown   - 

*tHo]yhead    - 
LWerpool 
♦fValencia     - 

fRoche's  Point 
Pembroke 
•tSciUy  - 
Pnwle  Point  - 
fHnrtt  Castle - 
t  Jersey  - 
*f DnnffenesB  - 
*jLondon 
Oxford  - 
Cambridge 
'fTarmontb    - 
XHawes  Junction 


Rev.  W.  Brand 

J.  Forbes       ... 

J.  Sinclair      ... 

Miss  Penny    -        -        - 

W.  Boswell    ... 

W.Hay-        - 

J.  W.  Imne  ... 

J.  H.  Watson- 

H.  M.  Platnaner,  F.G.S.  • 

W.  Benidge 

J.  W.  Mayes  ... 

O.  O'Doherty 

K.  Kerr 

Miss  M.  J.  Tolan    . 

T.  MacGowan 

E.  Haines       -         .        . 

Capt.  Richards 

J.  Hartnnp,  F.R.Met.Soc. 

J.  E.  Callam,F.R.Met.Soc. 

W.  Kennedy  ... 

5.  Blako 

A.  Hicks         ... 
W.  Hewitt      ... 

6.  6.  Appleton 

J.  Fisher         ... 
W.  Batton      ... 

F.  Gaster,  F.R.Met.Soc.  - 
W.  Wickham  - 
H.Todd         .        .        - 

G.  T.  Watson 

W.  H.  Bnnce  ... 


Minister  of  Dunrostness. 

Nicolson  Institution. 

Watchmaker. 

Schoolmistress. 

Assistant  at  the  Observatory. 

Telegrsph  Clerk. 

Do. 
Lightkeeper. 
Curator  of  Mnsenm. 

Telegraph  Cleik. 

Signalman,  Lloyd's. 

Retired  Coastgiurd  OiBcer. 

Telegraphist 

Postmaster. 

Assistant  Observer  at  Lord 
RoBse's  Observatory. 

Keeper  of  Sailors'  Home. 

Bidston  Observatory. 

Superintendent  of  the  Ob- 
servatory. 

Telegraph  Clerk. 

Lightkeeper. 

Signalman. 

Coastguard  Officer. 

Lightkeeper. 

Station  Master. 

Assistant  Lightkeeper. 

Clerk,Meteorologi(»10ffice. 

RadcliflEe  Observatory. 

Observatorv. 

Secretary,  Sailors*  Home. 

Station  Master. 


In  addition  to  the  above,  reports  are  received  dailj  from  the  following 

Continental  Stations. 


Station. 


Authority. 


Station. 


Haparanda  - 
Hem&sand  - 
fStockholm  - 
Wisby 

Bodd 

tChristiansund 
'fSkudesnaes 
Fterder 

tTheScaw  - 
Fau5 

Cuxhaven    - 


Authority. 


1  Meteorological 
Office,  Swe- 
den. 

i  Meteorological 
Institute,  Nor- 
way. 

1  Meteorological 
>    Institute,  Den- 
J      mark. 
Deutsche      See- 
warte,      Ham- 
burg. 


tThe  Helder 

Cape  Gris  Nez 

fBrest  (St.  Mathieu) 

Lorient  (tie  de  Groix) 

«tRochefort(Ile  d' Aix) 

tBiarritz 

tParis 

Belfort 

Lyons 

Nice  -  .  - 

Perpignan     - 

Berlin 

Wiesbaden    - 

Munich 

Corunna 

fLisbon 


Bureau   Central 
M^teorolo- 
gique,  Paris. 


} 


Cent.  Met  Inst 
of  Germany. 


1  Observatory, 
J     Lisbon. 


Note, — The  stations  marked  with  an  asterisk  (*)  report  also  at  2h.  p.m. ;  and 
those  with  a  dagger  <^t)  ^^  ^b.  p.m. ;  Lisbon  reports  at  8h.  a.m.  and  4h.  p.m. 
X  This  station  now  reports  by  post  only. 
Paris  has  ceased  reporting  at  6  p.m.  on  Sundays. 
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Report  of  iNSPscTiONSf  Ireland  and  Wales. 

Gentleuen, 

I  HAVE  to  report  that  I  have  completed  my  usual  inspections.  The 
only  stations  unvisited  on  this  occasion  have  been  MaJin  Head  (tele- 
graphic), Londonderry  (Second  Order),  and  two  Weekly  Weather 
Beport  stations,  Llandovery  and  Kilkenny. 

Telegraphic  Stations. 

Si.  AnrCs  Heady  visited  September  25. — Thb  station  calls  for  no 
remark. 

Mockers  Pointy  visited  September  27. — I  found  that  a  new  rain-gauge 
was  required,  and  it  has  been  supplied. 

Valencia^  visited  October  1. — ^The  only  matter  calling  for  notice  is 
that  there  are  frequent  complaints  of  delay  in  the  telegrams,  owing  to 
hiteness  of  attendance  at  the  local  post  office.  I  have  further  remarks 
on  this  station,  which  will  be  found  in  the  next  section  of  the  Report. 

Donaghadecy  visited  October  6. — ^This  station  is  good,  but  the 
observer's  health  is  not  satisfactory,  and  in  damp  weather  the  observa- 
tions are  taken  by  substitutes,  who  are  fairly  competent. 

Mtdlaghmorey  visited  October  9. — ^The  station  is  in  good  order.  An 
endeavour  is  being  made  to  have  the  wire  carried  to  the  post  office  here. 
If  this  is  done  it  would  release  the  Otjice  from  its  engagements  as  to  the 
private  wire. 

Belmulletj  visited  October  11. — The  station  is  in  good  order,  but,  as 
is  usual  at  other  stations,  the  space  available  for  rain-gauge  and  ther- 
mometer screen  is  not  adequate. 

Parsonstown,  visited  October  16. — The  station  is  in  good  order. 
The  wind  observations  are  not  satisfactory,  as  the  demesne  is  thickly 
wooded.  The  Council  can  gather  the  effect  of  this  from  a  remark  of 
Dr.  Boeddicker's  to  me,  to  the  effect  that,  he  was  often  able  to  photo- 
graph with  the  3-foot  reflector  when  there  was  a  breeze  outside  in  the 
open  country. 

Holyheady  visited  October  21. — This  station  is  also  in  good  order. 
I  saw  the  bridled  anemometer.  The  new  arrangement  of  cups,  as 
ordered  by  Sir  G.  Stokes,  has  been  carried  out  The  instrument  has 
occasionally  been  worked  with  quick  motion,  so  as  to  expand  the  time 
scale. 

On  the  whole,  I  can  say  that  I  found  all  the  telegraphic  reporters 
attentive  and  efficient,  and  the  instruments  clean  and  in  reasonably 
good  order. 

Tory  Island, — As  regards  the  proposed  change  of  the  Lloyd's  signal 
station  from  Malin  Head  to  Torv  Island,  I  learnt,  when  I  was  on  the 
coast,  on  the  authority  of  a  lightkecDer  now  stationed  at  Tory,  that 
Lloyd's  have  been  unable  to  get  the  materials  for  the  proposed  signal- 
man's residence  landed  before  the  winter,  so  that  this  station  cannot  be 
ready  before  Easter. 

The  reguhir  communication  with  the  island  is  by  post  boat  (sailing), 
from  Gort-a-hork  coastguard  station,  near  the  Bloody  Foreland,  distant 
about  10  miles  from  the  island.  There  is  no  sleeping  aocommodatiou 
near  Gort-a-hork^  and  the  post  boat  only  sails  once  a  week.    I  hear  the 
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the  hire  of  a  special  boat  is  Z5s.  at  least.  Passengers  can  reach  Tory 
by  the  steamer  from  Sligo  to  Glasgow,  landing  in  a  boat.  This  route 
probably  involves  a  stay  of  about  four  days  on  the  island. 


Second  Order  Stations  and  Observatories. 

St.  David\  visited  September  24. — The  station  was,  as  usual,  in 
excellent  order. 

Valencia  Observatori/,  Tisiied  October  1. — I  did  not  examine  the  S.K. 
apparatus,  as  Mr.  Baker  was  expected  in  a  week  from  my  visit. 

I  found  that  the  Post  Office  authorities  had  not  yet  removed  the  posts 
and  wire  from  Kilbeg  Hill.  There  is  a  certain  quantity  of  apparatus, 
cells,  &c.  at  the  observatorj',  the  property  of  the  Council.  I  have 
instructed  Mr.  Cullum  to  prepare  a  list  of  this,  and  send  it  up  for  your 
instructions  as  to  its  disposal. 

I  visited  Westwood  House,  1  mile  from-  Cahirciveen.  This  is  now 
vacant  It  is  an  ordinary  dwelling-house  standing  in  20  acres  of  land, 
with  frontage  to'  road  and  sea,  held  under  a  direct  lease  from  Trinity 
College,  with  60  years  to  run. 

Its  situation  is  much  more  open  than  the  present  locality  of  the 
observatory,  and  the  fact  of  its  being  within  a  mile  of  the  town,  without 
the  intervention  of  a  ferry,  would  render  communication  much  easier 
and  cheaper. 

Dublin,  Mountjoy  Observatory,  visited  October  4. — The  observer  at 
this  station  has  been  changed,  Sergeant  Lipscombe  having  retired ; 
Corporal  Stone  now  takes  the  observations.    He  is  careful  and  efficient. 

Dublin,  Glasnevin  Gardens,  visited  October  4. — This  station  goes  on 
satisfactorily.  We  have  not  had  of  late  as  much  intei*ference  with  the 
instruments  by  children  visiting  the  gardens  as  in  former  years. 

Dublin  {Fitzwilliam  ^^uare),  visited  October  4. — ^The  station  calls 
for  no  remark ;  it  is  always  in  excellent  order. 

Lissan,  visited  October  7. — This  is  a  new  station,  the  records  fr<»n 
which  are  supplied  by  the  Scottish  Meteorological  Society.  It  is  the 
property  of  Sir  N.  Staples,  Bart.,  who,  when  at  home,  is  the  observer. 
His  substitute,  J.  Donaldson,  the  gardener,  is  very  efficient. 

The  instruments  are  not  of  the  quality  usual  at  Second  Order  Stations, 
as  only  one  of  the  thermometers  is  graduated  on  the  stem.  The 
barometer  is  of  the  Kew  pattern,  by  Adie  of  Edinburgh,  but  bears  no 
distinguishing  number  that  I  could  discover.  The  rain-gauge  is  worn 
out. 

The  observer,  Donaldson,  had  received  no  printed  instructions  at  any 
time. 

The  situation  of  this  station  is  good ;  the  country  about  is  undulating, 
but  less  so  than  at  Armagh. 

Slieve  Gallion,  height  1,600  feet,  is  distant  about  4  miles  on  the 
North  and  N.N.W. 

Armagh,  visited  October  8. — The  instruments  are  all  in  good  order. 
At  this  station  there  is  an  old  standard  barometer  by  Newman,  which 
seems  to  be  a  very  good  instrument.  I  propose  that  the  Council  should 
have  this  cleaned  ;  and  then  their  own  standard,  supplied  in  1868, 
might  be  recalled,  and  be  available  for  use  elsewhere. 

Colebrooke,  Brookeborough^  visited  October  8.-~Tbifl  station  calls  for 
no  special  remark. 
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Markree,  visited  October  10. — This  station  is  in  very  good  order, 
Mr.  Marth  having  trained  his  servant  to  take  the  readings  accurately. 

Currygrane^  visited  October  15. — ^This  station  is  satisfactory,  the 
new  observer  being  now  quite  efficient. 

JParsonstinDn,  visited  October  16. — At  this  station  a  new  observer 
takes  the  9  p.m.  readings.  His  name  is  White,  and  he  has  had  previous 
training,  so  that  the  work  is  well  done. 

I  also  visited  a  few  fishery  barometers  and  a  sanshine  record  station. 

Ballycasthj  co.  Antrimy  visited  October  18.«-A  barometer  supplied 
to  this  station  last  summer  was  reported  to  be  useless.  I  went  down 
specially  and  found  air  in  the  tube,  which  I  removed. 

Carnarvon^  visited  October  22. — ^The  barometer  is  suspended  just 
inside  the  entrance  door  of  the  Custom  House,  and  is  probably  attended 
to,  the  diae^m  being  kept  correctly.  Mr.  Holmes,  the  collector,  is  a 
very  old  correspondent  of  the  Office. 

Nevin  or  Morfa  Ntvin. — A  barometer  was  supplied  at  Mr.  Holmes's 
suggestion  last  spring.  On  inquiry,  I  found  that  it  had  been  erected  in 
a  private  house.  I  wrote  (P.O.  1782)  to  the  effect  that  it  must  be 
erected  in  some  situation  accessible  to  the  public,  and  Mr.  Holmes  has 
promised  to  see  that  this  is  done,  as  the  place  is  within  his  district. 
He  had  never  been  informed  that  the  barometer  had  been  received. 
He  told  me  that  the  same  thing  had  occurred  at  Carnarvon  before  his 
arrival,  a  barometer  supplied  for  Abersoch,  had  been  intercepted  in 
transit  at  Carnarvon  and  suspended  in  a  private  house.  This  is  the 
barometer  above  referred  to  as  at  the  Custom  House. 

Llandudno^  visited  October  22. — £  went  to  this  station  to  see  the 
sunshine  recorder  which  had  been  transferred  from  the  Great  Orme's 
Head  to  the  end  of  the  pier  by  Mr.  Whipple  in  the  summer.  I  found 
it  still  somewhat  out  in  level  and  in  azimuth,  but  set  it  right.  The  man 
in  charge  of  it,  John  Roberts,  the  piermaster,  seems  very  intelligent  and 
careful. 


Weekly  Wkathbb  Repobt  Stations. 

Waterfordi  visited  September  26. — The  observations  are  carefully 
token. 

FoyneSy  visited  October  2. — This  station  is  in  good  order,  but  the 
observations  are  only  kept  up  when  Lord  Monteagle  is  at  home. 
Corrections  to  be  applied  to  readings  of — 
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Dry  Bulb. 


Wet  Bulb. 


Mu. 


Min. 


Therm. 
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Boche'B  Point 
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Wreklt  Weather  Bepobt  Stations. 
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Londonderry.  Kilkenny,  and  Llandovery  not  inspected  this  year. 

(Signed)        Kobekt  H.  Scott. 


Beport  of  Inspection — Scotland. 

Barometers, — During  August  the  inspection  of  the  barometers  did 
not  include  a  comparison  with  the  standard  mercurial  barometer.  This 
comparison  was  made  as  regards  the  last  12  stations  inspected,  which 
is  inclusive  of  six  barometers  not  previously  reported  on  to  the  Council. 
From  the  direct  and  indirect  comparisons  made,  I  am  able  to  report 
that  the  whole  of  the  barometers  specified  in  the  annexed  table  are 
correct,  allowance  for  instrumental  errors  being  made,  are  in  good  order, 
and  the  observations  accurately  made. 


Table  I. 


stations. 


Inspector's 
standard. 

No. 
corrected. 


Rep.  Baro. 
unoor- 
reeted. 


Check  Baro. 
uncorrected. 


Remarks. 


ins. 

ins. 

ins. 

Jjaudale     -          -          - 

-~ 

30*248 

30' 242 

^  Check  barometer  is  8  feet 

Port  Willi  am 

— 

90*208 

— 

higher. 

Port  Augustus     - 

— 

29*774 

— 

GlencaiTon 

— 

29*130 

— 

Lairg 

— 

28*835 

— 

Diinrobin  -          -          - 

29*120 

— 

Wick 

— 

29*114 

— 

Standard  mercurial  baro- 

Swanbfster 

*.- 

29*776 

— 

I      meter  not  taken  this  year 
'      to  these  stations. 

Stomoway  -          -          - 

— 

29*800 

29-800 

Nairn        -          -          - 

— 

29*648 

29-048 

Gordon  Castle      - 

» 

29*486 

^ 

Aberdeen  .          -         - 

~" 

29*173 

20170 

Check  is  standard  of  obser- 
vatory. 

Braemar    -          -         - 

— 

28*200 

28*180 

Do.    old  bar.  now  out  of 

Lednathie  - 

•« 

29*189 

— 

order. 

Dundee     -          -          - 

— 

29-966 

— 

* 

Gallton  Mor 

29085 

29*900 

— 

Rothesay  -          -          - 

29*9M 

29*968 

— 

Ardrossan  -         -          - 

S8'89S 

29*888 

29-854 

Cliock    barometer   in    Mr. 

Glasgow    - 

80-018 

80*030 

— 

M.'s  house. 

Clober  (Milogavie) 

29*718 

29-094 

— 

Ochtertyre 

29*660 

29*670 

— 

Hawick     -          •          - 

29*482 

29*468 

— 

Wolfelee    .          -          - 

28*800 

88*800 

— 

Marchmont 

29*676 

29*676 

— 

Edinburgh 

80-089 

80*062 

— 

Check  is  a  Redier's  baro* 

Leith 

80*480 

80*486 

^ 

meter. 

RoseweU    -         -         - 

29*648 

29*682 

**" 
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ThermomeierM. — ^The  minimum  thermometers  were  this  jear  again 
▼erj  specially  examinedy  but  with  a  refinlt  scarcely  so  satisfactory  as  last 
year.  The  following  were  out  of  order:  At  \Vick  about  4^*0  were 
lodged  near  the  top  of  the  tube.  A  comparison  of  the  past  readings  will 
ahow  how  long  this  thermometer  had  been  out  of  order.  At  Rothesay 
a  minute  portion  of  spirit,  about  0^*3,  was  lodged  at  the  very  top  of  the 
tube.  At  Leith  1^*8  of  the  spirit  was  lodged  at  the  top  of  the  tube. 
This  was  discovered  by  the  observer  about  five  months  ago,  who  since 
then  has  regularly  added  fully  a  degree  and  a  half  to  each  reading.  All 
these  thermometers  were  rectified. 

New  minimum  thermometers  have  been  supplied  to  Dunrossness  and 
Kairn. 

Table  II. 
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-0*2 
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-0-8 
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-0-2 
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Do. 

+0*8 
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Do. 


G.    Livinxston 
obseryer 


IndAZ  of  Max. 

T.  lost. 
Min.  T.  was  4'' 

out  of  order. 


Temp,  practi- 
callj  uni- 
form. 


Htgbometers. 

I  have  to  report  very  favourably  regarding  the  care  with  which  the 
wet-bulb  thermometer  is  attended  to  at  all  the  stations  without  ex- 
ception. While  inspecting  the  station  at  Bothesay  the  weather  was 
dull  and  drizzling,  the  air  being  apparently  filled  with  the  fine  drizzle, 
the  dry  and  wet  bulbs  in  the  screen  read  exactly  the  same.  This  is  the 
first  occasion  I  have  seen  this  correspondence  to  occur  since  it  was 
begun,  some  years  ago,  to  give  special  attention  to  the  working  of  the 
hygrometer  in  the  thermometer  screen. 

Laudaky  August  7,  1890. — There  has  been  some  trouble  at  this 
station  from  tha  index  portion  of  the  column  of  the  maximum  thermo- 
meter being  shaken  from  its  position  during  high  winds.  Accordingly, 
since  last  inspection,  four  new  wooden  snppoits  and  four  new  wire  stays 
have  been  added  to  the  Stevenson  screen,  which  is  now  very  firmly 
fixed,  and  it  is  believed  the  index  now  retains  its  place  in  high  winds. 
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The  instruments  were  all  in  very  good  order,  and  tlie  observations  are 
carefollj  made. 

Fort  Williamj  August  9th. — The  instruments  were  in  good  order,  and 
the  observations  are  correctly  made.  It  has  been  resolved  that  the 
observations  at  this  station,  inclusive  of  those  recorded  bj  barograph 
and  thermograph,  be  continued  for  some  time  till  a  satisfactory  com- 
parison be  made  between  them  and  the  observations  made  at  the  new 
observatory. 

The  Observatory,  Fort  William,  August  8-9. — ^This  observatory 
has  been  equipped  as  a  station  of  the  First  Order  by  the  Metcorologicid 
Council^  and  as  a  station  of  the  Second  Order  by  the  Scottish  Meteoro- 
logical Society.  Both  sets  of  observations  are  forwarded  to  the 
Meteorological  OfiBce. 

The  Stevenson  screen,  rain-gauge,  and  sunshine  recorder  are  placed 
in  an  open  situation  over  grass,  ou  which  the  sun  shines  ell  day  from 
one  hour  after  sunrise  to  sunset  in  summer,  and  the  whole  day  in  winter. 
There  are  three  rain-gauges,  Beckley's,  with  its  accompanying  check 
gauge,  and  one  of  the  type  in  use  at  the  Ben  Nevis  Observatory. 

The  self-recording  instruments  furnished  by  the  Council  have  been 
recently  fitt«d  up  by  Mr.  Baker,  of  the  Kew  Observatory,  and  the 
regular  observations  commenced  on  July  14th. 

Everything  at  the  observatory  was  in  excellent  order,  and  the  observa- 
tions were  made  with  the  greatest  care  and  punctuality. 

The  Abhey^  Fort  Augustus^  August  11. — ^The  instruments  were  all 
In  excellent  order  and  are  particularly  well  attended  to  and  observed  by 
Father  Cody,  the  new  observer.  The  sun  reaches  the  sunshine  recorder 
all  day,  except  when  it  is  behind  the  mountains,  which  here  form  a  very 
irregularly  outlined  horizon. 

Glencarron,  August  14. — All  the  instruments  were  in  very  good 
order,  and  are  observed  with  scrupulous  accuracy.  A  Richard's  hygro- 
graph  has  just  been  added  to  this  station  and  is  placed  in  the  same 
Stevenson  screen  with  the  thermograph. 

Lairg,  August  14-15. — ^The  thermometer  screen  has  been  furnished 
with  a  new  stand,  been  repainted,  and  thoroughly  repaired.  A  new 
rain-gauge  has  been  sent  since  the  date  of  inspection,  viz.,  on  October 
8th.  The  instruments  were  otherwise  in  good  order  and  are  well 
•observed. 

Dunrobin,  August  15. — ^The  index  of  the  maximum  thermometer 
(Phillips')  was  inadvertently  lost  at  the  time  of  the  inspection.  A  new 
thermometer  was  sometime  after  sent  from  Edinburgh.  All  the  other 
instruments  were  in  good  order,  and  are  carefully  observed. 

Wick^  August  15. — ^The  minimum  thermometer  was  seriously  out  of 
order,  a  part  of  the  spirit,  about  4°*0,  being  lodged  hear  the  top  of  the 
tube.  This  was  shaken  down.  On  comparison  with  the  standard,  as  it 
still  read  0^*7  too  low,  it  was  ordered  to  be  placed  in  a  highly  inclined 
position  for  some  hours  before  being  replaced  in  the  screen,  to  allow 
time  for  the  whole  of  the  spirit  to  drain  down.  Subsequent  readings 
show  that  it  is  now  correct.  The  other  instruments  were  in  good  order, 
and  are  very  well  observed. 

Swanbisterand  StennesSy  August  18. — ^At  the  time  of  Mr.  Fortescne's 
removal  from  Swanbister,  the  instruments  were  handed  over  to  Mr. 
W.  Halcro,  joiner,  who  had  been  one  of  the  assistant  observers.  He 
made  the  observations  regularly  and  forwarded  them  to  Mr.  Fortescoe 
for  entry  on  the  monthly  schedules.  Here  the  temporary  positions  of 
the  instruments  were  good,  but  the  maximum  thermometer  had  been 
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aocidentftUy  broken  in  the  end  of  last  year,  of  whioh  no  intimation  was 
^ven.  (A  new  one  was  forwarded  on  mj  return  to  Edinburgh  in 
October.)  Thereafter  I  drove  to  the  station  at  Stenness,  taking  the 
barometer  with  me,  and  placing  it  in  its  new  position,  and  arranged 
with  Mr.  Fortescue,  who  kindlj  accompanied  me,  and  with  Mr.  Spence, 
the  new  observer,  for  the  immediate  removal  of  the  rest  of  the  instru- 
ments to  Stenness,  and  the  positions  in  which  they  were  to  be  placed. 
The  situation  of  Stenness  is  a  very  open  one,  and  Mr.  Spence  is  likely  to 
prove  a  good  intelligent  observer. 

Stomoway^  August  20. — Particular  attention  was  given  to  the 
omission  from  the  daily  telegram  of  July  2oth  of  any  notice  of  the 
rapid  fall  of  the  barometer  and  storm  during  the  previous  night,  for 
which  Mr.  Forbes  expressed  great  regret.  He  made  no  attempt  to 
account  for  the  neglect,  but  he  is  unable  to  understand  how  it  did 
occur.  I  believe  the  effect  will  be  to  make  him  thoroughly  alert  in 
future  against  the  recurrence  of  so  serious  an  omission.  The  rain-gauge 
was  slightly  deformed,  but  it  was  made  right.  The  gloss  measure  was 
broken  accidentally  on  the  Saturday.  What  remains  still  measures 
0*3  inch,  and  will  be  used  till  a  new  measure  arrives.  All  the  other 
instruments  were  in  excellent  order  and  are  well  observed 

Nairn,  August  22. — The  instruments  were  all  in  good  order  and 
intelligently  observed,  and  the  telegrams  made  up  with  care  and 
expertness.  The  new  minimum  thermometer  was  hung  up  and  the  old 
one  packed  in  the  box  and  ordered  to  be  despatched  to  the  Office. 

Gordon  Castle,  August  23. — Mr.  John  Webster,  who  had  observed 
nearly  40  years,  died  last  Christmas,  and  has  been  succeeded  by  his  son 
Charles  as  head  gardener  and  observer.  The  instruments  are  well 
exposed  and  placed  in  the  kitchen  garden,  and  were  all  in  excellent 
order,  and  observed  with  great  care  and  accuracy. 

Aberdeen,  August  26. — Everything  at  this  station  is  well  attended 
to,  and  the  observations  are  made  with  remarkable  care  and  intelli- 
gence. 

The  same  remark  applies  to  the  self-recording  instruments  of  the 
observatory.  At  the  time  of  the  inspection  the  ^  drop  "  from  the  wet- 
bulb  fell  at  the  rate  of  one  in  a  minute  and  a  half.  As  at  the  Fort 
William  Observatory,  the  rain-gauge,  after  being  emptied,  does  not 
begin  to  register  till  0*005  inch  of  rain  has  fallen.  It  was  satisfactory 
to  observe  from  an  examination  of  the  curves,  as  showing  the  state  of 
efficiency  of  the  anemometer,  that  changes  of  wind  were  quickly  shown 
with  such  small  velocities  as  a  rate  of  from  2  to  3  miles  an  hour. 

Braemar,  August  27. — As  indicated  in  last  Report,  a  new  set  of 
instmments  has  been  supplied  by  Her  Majesty  to  this  station  to  replace 
those  in  use  since  1855,  and  the  screen  in  which  they  are  kept  has 
been  thoroughly  repaired  and  painted.  They  are  superior  instruments, 
kept  in  excellent  order,  and  are  well  observed  by  Mr.  Aitken  and  his 
niece. 

Lednathie^  August  29. — Everything  at  this  station  was  in  very 
good  order,  and  the  observations  are  made  with  remarkable  intelligence. 
The  vane  works  well  except  during  frost,  but  in  all  cases  its  indications 
are  checked  by  observations  of  sro^e,  trees,  &c.  The  station  is  well  up 
the  slope  of  the  Lednathie  Bum,  a  tributary  of  the  Prosen.  The 
situation  in  the  valley  gives  necessarily  an  undue  proportion  of  N.W. 
and  S.E.  winds. 

Dundee^  Aueust  80. — The  instruments  here  continue  to  be 
thoroughly  well  kept,  and  the  observations  accurately  made. 
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Callton  MoTf  September  1. — ^The  instruments  were  in  very  good 
order,  and  are  obsenred  with  much  care  and  intelligence  bj  Mr.  Russell 
and  assistant.  As  the  index  of  the  maximum  thermometer  (Phillips') 
was  too  long,  it  has  since  the  time  of  inspection  been  sent  to  Edinburgh 
for  rectification.  This  station  was  established  in  1855,  with  the  same 
observer,  and  with  substantiallj  the  same  instruments  throughout.  The 
instruments  are  placed  in  a  very  open  situation  in  the  garden. 

Rothesay^  September  2. — A  comparison  of  the  minimum  thermometer 
with  the  standard  suggested  an  examination,  when  a  minute  portion  of 
spirit  (about  0^*3)  was  seen  lodged  at  the  top  of  the  tube.  This  was 
rectified.  With  this  exception,  the  instruments  were  all  in  thoroughly 
good  order,  and  observed  with  great  intelligence. 

Ardrossan^  October  1 . — ^The  rain-gauge  and  thermometer  screen  are 
repaired  and  repainted,  both  jobs  being  well  and  strongly  done.  All 
the  instruments  now  are  in  good  order,  and  the  observations  are  made 
with  considerable  intelligence. 

Glasgow  Observatory^  October  2. — Except  the  5  inches  rain-gauge 
which  has  been  raised  to  16  inches  above  the  ground,  all  the  instru- 
ments remained  as  they  were  at  the  time  of  last  Inspection  ;  they  were 
all  in  very  good  order. 

Milngavie^  October  3. — The  instruments  at  this  station  were  in  good 
order,  and  are  intelligently  observed  and  attended  to.  The  anemometer 
is  in  a  good  position  on  a  knoll  in  a  field  about  a  quarter  mile  from  the 
other  instruments. 

For  the  sake  of  securing  uniformity  with  the  other  stations  of  the 
Office,  a  Stevenson's  thermometer  screen  was  recommended,  and  it  was 
also  recommended  that  the  barometer  be  removed  from  the  large 
thermometer  screen  to  the  office  adjoining.  These  suggestions  have 
since  been  carried  out.  Mr.  Bertram  is  very  desirous  in  establishing 
this  station  that  everything  be  in  accordance  with  the  requirements  of 
the  Office ;  and  doubtless  in  his  hands  the  station  will  become  a  valuable 
addition  to  the  system. 

Ochtertyre^  October  4. — Everything  at  this  station  was  in  excellent 
order,  and  the  observations  are  made  most  intelligently. 

Lady  law  y  Hawick,  October  14. — ^The  instruments  are  very  good,  and 
the  observations,  which  began  at  the  New  Year,  are  intelligently  and 
accurately  made. 

fFolfelee,  October  16. — Instructions  were  given  to  paint  the  Stevenson 
screen  and  the  rain-gauge.  As  regards  the  other  instruments,  they  are 
good,  were  in  good  order,  and  the  observations  made  with  great  care. 
The  observer  showed  a  good  deal  of  interest  in  the  observations,  and  a 
strong  desire  to  do  all  in  his  power  to  make  them  correctly. 

Marchmonty  October  18. — The  instruments  are  all  in  excellent  order, 
and  the  observations  made  with  marked  intelligence.  Mr.  Loney  has  a 
good  assortment  of  additional  instruments  at  this  station. 

Edinburgh^  October  21. — ^lu  addition  to  the  usual  instruments,  which 
are  nearly  all  in  duplicate,  Mr.  Moss  has  a  Redier's  barograph,  a 
Richard's  thermograph,  a  Robinson's  anemometer,  and  a  sunshine 
recorder.  The  whole  of  the  instruments  are  in  remarkably  good  order, 
well  placed,  and  are  observed  with  much  intelligence  and  en&usiasm. 

Leithy  October  22. — ^The  minimum  thermometer  was  found  with  1^*8 
of  the  spirit  lodged  near  the  top  of  the  tube,  which  the  observer,  under 
my  direction,  set  right.    This  was  discovered  by  the  observer  five 
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months  ago,  and  since  then  the  readings  have  been  regularly  increased 
bj  adding  1  *  5  degree.  Otherwise  the  instruments  were  in  very  good 
order»  and  the  obseryations  very  intelligently  made.  Since  last  inspec- 
tion the  thermometer  screen  and  enclosure  has  been  repaired  in  a  very 
satisfactory  manner. 

Roseweliy  October  23. — ^The  instruments  are  all  good,  and  are  well 
protected  in  a  railed-off  grass  plot.  They  are  in  good  order,  and  are 
attended  to  and  observed  with  great  care  and  intelligence. 

(Signed)        Alsxandbb  Buchan. 

Bepobt  of  Inspection — England. 
Telegraphic  Eeporting  Stations. 

Scillf/  (St.  Mary's)^  June  26  and  27.  —  Since  the  death  of 
Mr,  ThomaSi  which  occurred  in  the  early  part  of  the  year,  and  by 
which  the  Council  have  been  deprived  of  an  observer  of  long  experience, 
Mr.  A.  Hicks  has  undertaken  the  charge  of  the  instruments  at  this 
station.  I  have  in  previous  years  given  him  some  instruction,  nnd  have 
recommended  him  as  being  probably  the  only  man  in  the  island  at  present 
capable  of  undertaking  the  work  of  observation.  I  found  him  to  require 
further  teaching  as  regards  the  reporting  of  important  changes  indicated 
by  the  self-registering  aneroid,  and  also  as  to  the  setting  of  the  verniers 
of  the  barometers,  which  he  had  lowered  too  much  (the  error  thus 
caused  having  been  about  —  *026  in.).  He  has  also  a  slight  personal 
error  in  reading  both  barometers  and  thermometers,  which  appeared  to 
me  to  be  constant  and  unimportant. 

All  the  instruments  at  Scilly  are  in  their  old  positions,  and  in  good 
order,  except  that  a  part  of  the  anemometer  again  required  cleaning,  and 
thai  the  maximum  thermometer  is  very  difficult  to  set,  and  .should  there- 
fore be  exchanged  for  another.  I  think  that  the  present  observer*s 
estimates  of  wind  forces  of  ''  5 "  and  upwards,  will  be  found  to  be 
slightly  lower,  in  the  mean,  than  were  the  estimates  made  by  Mr. 
Thomas. 

Prauile  Pointy  June  29.  —  I  found  the  observer  at  this  station, 
Mr.  Hewitt,  to  read  the  instruments,  as  before,  wiili  accuracy  ;  but  some 
loss  has  been  sustained  by  the  departure  of  Mr.  Meheg&n.  Mr.  Hewitt 
will  probably  be  himself  removed  from  Prawle  in  a  short  time.  Another 
of  the  men  at  this  station,  Mr.  Macarthy,  appeared  to  me  to  be  an 
intelligent  and  careful  observer.  The  station  is  an  excellent  one,  but 
the  frequent  changes  of  personnel^  common  to  all  coastguard  stations, 
naturally  form  an  obstacle  to  perfection  in  the  observations.  The 
observers  at  the  time  of  my  visit  showed  some  aptitude  for  cirrus 
observations ;  they  had,  however,  failed  to  report  important  changes  of 
weather  occurring  between  the  fixed  hours  of  observation.  The 
instruments  were  in  good  order,  but  the  maximum  reads  somewhat 
low. 

Hurst  Castle^  July  2. — The  instruments  at  this  station  were  found 
to  be  in  a  satisfactory  condition.  The  reports  of  the  barometer  and  of 
the  highest  temperature  show,  as  in  former  years,  occasional  errors. 
These  are  certainly  not  due  to  any  inability  to  read  the  instruments 
correctly  on  the  part  of  Mr.  Appleton,  but  he  has  a  somewhat  hasty  and 
casual  way  both  of  handling  tlie  instruments  and  taking  the  readings, 
and  this  appears  to  be  ineradicable.  Both  the  winds  and  the  state  of 
the  sea  are,  as  I  have  previously  remarked,  affected  by  local  causes  at 
this  station. 
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Dungeness,  July  31. — ^Mr.  Garnow  haa  left  this  etation,  and  tbA 
observations  are  ehieflj  conducted  by  Mr.  Batten.  Inaccuracies  still 
appear  to  occur  from  time  to  time  in  the  barometric  reports ;  but  in  my 
presence  the  light-keepers^  who,  as  formerly  mentioned,  take  the  readings 
in  rotation,  as  they  are  on  duty,  certainly  read  the  instruments  well,  and 
all  those  now  at  the  lighthouse  give  me  the  impression  of  being  sober 
and  reliable  men.  The  muslin  of  the  wet-bulb  had  not  been  changed 
with  sufficient  frequency. 

Yarmautky  August  2*^. — The  instruments  at  this  station  are  in  good 
order ;  but  the  wet-bulb  is  not  kept  sufficiently  clean.  The  tracings  of 
the  self -registering  aneroid  have  for  a  long  time  been  too  thick,  in 
consequence  of  Mr.  Watson's  having  attempted  to  alter  the  working  of 
the  pen,  in  order,  as  he  told  me,  to  '*  prevent  the  jumpings"  produced 
in  its  trace.  I  accidentally  broke  off  the  ink-holder  altogether  in  opening 
the  case,  which  has  no  hinge,  and  was  undamped  on  the  right-hand  side. 
The  pen  has  since  been  repaired,  and  the  aneroid  tracings  are  now 
good. 

Cambridge,  August  4. — Mr.  Todd  was  again  absent  from  Cambridge 
on  the  day  of  my  visit.  The  reports  have  occasionally  arrived  late  from 
this  station.  In  reply  to  a  letter  on  this  subject,  I  was  informed  by 
Mr.  Todd  that  they  were  in  each  case  handed  in  punctually  at  the 
telegraph  office.  The  fault  lay  with  the  latter,  and  the  reports  now 
arrive  punctually.  The  alterations  made  in  the  height  of  the  anemometer 
appear  to  roe  to  be  very  advantageous.  The  dome  of  the  observatory 
used  formerly  to  obstruct  Southerly,  and  to  a  less  extent  Northerly 
winds,  in  a  very  appreciable  degree,  and  the  obstruction  is  now  less 
serious. 

The  observatory  is,  however,  considerably  sheltered  by  trees,  and,  as 
will  be  noticed  from  the  horizon-breaks  in  the  altazimuth  sketch,  these 
trees  cut  off  the  sun's  rays  from  the  sunshine  recorder  in  the  mornings 
of  the  late  autumn  and  the  beginning  of  the  year.  The  obseiTer  states 
that  he  considers  that,  upon  the  average,  not  more  than  30  minutes  are 
lost  by  reason  of  the  trees. 

I  found  the  instruments  to  be  all  in  good  condition,  except  that  there 
was  some  deposit  on  the  wet  bulb. 

Louffhborofigh,  October  9. — ^The  observer  was  absent  until  very  shortly 
before  I  left  the  st-ation.  Both  the  barometer  and  all  the  thermometers 
were  found  to  be  perfectly  correct,  and  all  the  instruments  to  be  attended 
to,  as  usual,  with  the  very  greatest  care. 

Vorky  October  12. — The  barometric  reports  from  this  station  have 
not  appeared  to  be  quite  satisfactory,  the  errors  being  usually  positive. 
Some  of  the  mistakes  may  be  due  to  the  want  of  punctuality  on  the  pait 
of  the  observer,  of  which  I  have  formerly  complained.  On  the  occasion 
of  this  visit,  however,  the  observer,  to  my  surprise,  set  the  vernier  as 
much  as  '018  too  high.  On  my  calling  his  attention  to  the  mistake,  he 
immediately  set  the  vernier  correctly.  The  thermometers  are  very 
accurate,  but  the  muslin  of  the  wet-bulb  is  not  changed  as  frequently 
as  the  atmosphere  of  York  requires. 

Shields, — I  visited  North  Shields  on  October  13.  The  barometers 
were  removed  from  the  old  post  office  buildings  to  the  telephone  room 
of  the  new  buildings  on  February  21st,  1890.  Here  their  position  is 
excellent,  possessing  several  advantages  which  were  wanting  in  their 
former  site.  The  height  of  the  cisterns,  obtained  from  the  builder's  plan, ' 
is  117  feet  above  mean  sea  leveL  The  muslin  of  the  hygrometer  had 
not  been  changed  on  the  Saturday  before  my  Monday's  visit,  the  day  of 
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tLe  week  on  wbicli  it  is  said  to  be  usaallj  cbanged.  It  was  more  foul 
than  usual,  and  in  the  extremelj  smoky  air  of  Shields  a  daily  change 
wtndd  be  requisite  to  ensure  anything  like  freedom  from  dirt.  The 
rain-gauge  as  preyiously  reported,  reoeives  occasional  injuries,  the 
inhabitants  of  the  houses  round  Dockwray  Square,  with  a  considerable 
number  of  children,  having  access  to  it*  The  instruments  are  otherwise 
in  good  order. 

Stations  suppltihg  Monthly  or  Weekly  Betcrns. 

Cirencester^  July  3. — ^Professor  Ohm  was  engaged  during  almost  the 
whole  of  my  visit,  and  I  only  obtained  one  or  two  minutes  conversation 
with  him  between  his  lectures.  The  instruments  are  in  good  order.  The 
thermometers  are  well  mounted  in  an  enclosure  made  for  that  purpose 
in  the  large  vegetable  garden  on  the  north-west  side  of  the  College : 
their  readings  are  very  correct.  The  sunshine  recorder  is  well  mounted 
on  the  top  of  a  large  and  firm  stand,  reached  by  a  ladder,  and  its 
adjustments  are  correct.  It  will  be  seen  by  the  altazimuth  sketch, 
which  I  have  sent  to  the  Office,  that  sunshine  is  cut  off  during  the 
summer  solstice  between  7.25  and  7.32  p.m.,  or  thereabouts,  by  a  dense 
and  growing  clump  of  trees.  Trees  must  also  slightly  interfere  with  the 
sunshine  in  winter,  both  in  the  morning  and  afternoon.  The  instrument 
was  shifted  to  its  present  position  in  the  autumn  of  1888.  It  previously 
occupied  an  excellent  vantage  ground  at  the  summit  of  the  College 
tower,  which  had  to  be  relinquished  at  the  orders  of  the  Principal  on 
account  of  mischief  done  by  some  of  the  students,  who  seem  to  have 
gained  access  to  the  tower. 

Epsom^  July  30. — ^The  observer  was  absent  throughout  the  afternoon. 
The  assistant  was  unfamiliar  with  the  proper  mode  of  treating  the  wet- 
bulb  during  frost,  and  I  gave  instructions  on  this  subject.  He  read  the 
instruments  correctly.  The  muslin  round  the  wet-bulb  was  somewhat 
stiff  with  lime  and  copper  salts.  The  max.  read  0^*6,  or  with  its  usual 
correction  0°'4,  too  low.  The  observations  show  decided  improvement 
at  this  useful  station. 

St.  Leonards  J  August  1. — I  regret  to  say  that  I  have  not  changed  my 
opinion  that  Mr.  Colborne  is  not  a  painstaking  observer.  He  was 
absent  from  home  on  the  day  of  my  visit.  The  thermometer  screen  in 
the  Gensing  gardens  required  repairs,  and  it  is  rather  surprising  that 
the  instruments  remain  unbroken,  considering  that  they  are  accessible 
to  the  public  As  it  is,  the  minimum  had  disappeared,  and  had  been 
replaced  by  the  grass  thermometer,  which  was  simply  laid  on  the  bottom 
of  the  screen.  1  could  not  obtain  the  corrections  for  the  thermometers ; 
as  compared  with  my  standai'ds  the  wet-bulb  required  a  correction  of 
— 0°-5. 

The  sunshine  recorder,  which  has  a  good  exposure  at  the  Hastings 
reservoir,  is  attended  to  by  the  keeper  of  the  reservoir.  I  could  not 
obtain  access  to  the  instrument  on  the  day  of  my  visit  this  year. 

Eastboumej  August  1. — The  returns  from  this  station  continue  to 
be  satisfactory.  The  instruments  are  in  excellent  order.  The  observer 
attaches  no  muslin  to  the  wet-bulb,  but  winds  the.  wet  thread  of  wick 
round  the  bulb.  I  think  that  it  may  bo  best  to  permit  him  to  adhere  to 
this  custom. 

From  the  altazimuth  sketch  which  I  took  at  the  sunshine  recorder  it 
IB  evident  that  the  evening  sun  is  cut  off,  principally  in  winter,  by  the 
range  of  high  land,  the  southern  extremity  of  which  forms  Beachy 
Head.  The  instrument  has  in  other  respects  a  perfect  exposure,  and 
the  cards  are  carefully  attended  to. 
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A  new  copper  rain-gange  is  grofttlj  needed  at  this  statiooy  the  old 
iustrumeot  being  almost  entirely  worn  out. 

Market  Rtuen^  Tealby  Vicarage,  October  10. — Since  Mr.  Jevons 
relinquished  the  observations  at  Market  Basen  the  instraments,  with  the 
exception  of  the  rain-gauge,  were  removed  by  the  Reverend  S.  Lewin 
to  his  house  at  Tealby,  about  four  miles  north-east  of  their  former 
position.  Mr.  Lewin,  wbo  required  some  instruction  in  the  work  of 
observation,  was  necessarily  absent  during  a  considerable  portion  of  my 
visit.  Levelling  from  an  O.  S.  mark,  I  found  the  barometer  cistern  to 
be  260  *  1  foot  above  M.  S.  L.  The  instrument^  which  is  fastened  into 
its  wooden  box,  was  not  suspended  in  a  satisfactory  way.  The  thermo- 
meter screen  requires  some  repair  and  repainting.  I  could  find  no 
convenient  site  for  a  rain-gauge. 

That  the  observer  will  fill  in  the  returns  conscientiously  and  punctually 
to  the  best  of  his  ability  I  have  no  doubt.  Unfortunately  not  only  are 
the  instruments  rather  inconveniently  placed  (and  there  seems  to  be  no 
chance  of  improving  their  position  here),  but  the  whole  locality  is  so 
much  obstructed  by  trees  and  buildings  and  characterised  by  such  hilly 
and  broken  ground,  that  I  hesitate  to  give  an  opinion  as  to  its  suitability, 
desirable  as  it  is  that  some  station  should  be  found  in  this  neighbourhood. 
I  should  recommend  that  a  few  months'  trial  of  the  station  be  made, 
rainfall  reports  being  had  if  possible  from  Mr.  Jevons. 

I  have  sent  a  rough  ground  plan  of  the  position  of  the  instruments. 

Vark^  October  12th. — The  instruments  at  the  Museum  Gardens  are 
in  good  order,  and  the  observer  reads  the  thermometers  with  accuracy, 
though  he  appears  to  be  careless  with  his  barometer.  The  screen  is  too 
crowded  with  instruments,  the  difierence  between  the  readings  of  which, 
when  the  door  is  closed^  well  exemplifies  the  efiect  of  raising  or  lowering 
a  thermometer-bulb  in  a  Steveuson's  screen. 

The  sunshine  recorder  was  well  adjusted  at  the  date  of  my  visit. 
The  question  whether  it  should  be  removed  from  the  Friends  School  at 
Bootham  should,  in  my  opinion,  be  definitely  decided  in  the  negative. 
Mr.  Clarke  is  a  most  able  scientific  teacher.  The  exposure  at  Mr. 
Thompson's  house  would  not,  I  think,  be  so  good,  although  that  at 
Bootham  is  rendered  imperfect  by  the  Minster  tower,  an  immovable 
obstacle,  and  by  chimneys.  Further,  although  the  wooden  pedestal  on 
which  the  instrument  is  erected  is  unsteady,  the  school  authorities  are 
not  disposed  to  go  to  the  expense  of  erecting  anything  more  substtintial, 
and  although  it  is  diflicult  to  get  the  instrument  thoroughly  well 
attended  to  in  the  vacations,  and  in  term  time  some  carelessness  may  be 
expected  in  the  boys  who  occasionally  have  the  charge  of  it,  it  is  to  be 
remembered  that  much  is  to  be  gained  by  the  keeping  of  scientific 
instruments  at  educational  establishments. 

While  it  is  easy  to  estimate  a  small  present  loss  due  to  occasional 
clumsy  manipulation,  it  is  difficult  to  set  too  high  a  value  on  the 
possible  acquisition  of  a  taete  for  meteorological  observation  at  our 
schools,  and  at  such  institutions  as  Epsom  College,  Cirencester,  Cooper's 
Hill,  <&c.  And  if  I  may  here  be  permitted  such  a  digression,  I  think 
that  the  downward  percolation  of  science  is  so  great,  that  one  lecture  at 
a  public  school  is  worth  very  many  at  a  fishery  station. 

Seakatn,  October  13. — The  barometer  was  moved  October  11,  1889 
^^since  last  year's  inspection),  from  its  rather  inconvenient  position 
in  Mr.  Aird's  house  to  a  good  site  in  the  residence  of  Mr.  Leith  at  the 
cemetery  grounds.  The  observations  are  all  taken  by  Mr.  Leith,  who 
seemed  inclined  to  set  the  vernier  of  the  barometer  somewhat  low,  but 
is  accurate  and  careful  in  his  readings  of  the  thermometers.  All  correc- 
tions end  reductions  are  still  made  by  Mr.  Aird,  with  whom  I  had  no 
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interview  on  the  day  of  my  visit,  as  he  was  absent  at  his  new  residence, 
about  six  miles  from  the  station.  As  might  perhaps  be  expected,  some 
inaccuracies  have  been  noticeable  in  the  returns.  The  max.  read  1° 
too  low.  The  screen  has  been  repaired  and  repainted.  All  the 
instruments  were  found  to  be  in  good  order.  The  present  level  of  the 
barometer  cistern  is  given  as  150  feet.  I  question  whether  this  is  not 
1  or  2  feet  too  high* 

Stohesay^  October  17. — ^The  barometric  returns  from  this  station 
have  for  a  long  period  been  questionable.  All  the  instruments  are 
usually  read  carefully,  as  1  think,  by  Miss  La  Touche,  but  at  times  the 
readings  are  taken  by  some  of  Mr.  La  Touche's  young  pupils,  and  I 
think  that  the  barometer  may  occasionally  be  handled  with  insufficient 
care.  I  dislodged  a  small  bubble  of  air  from  the  tube,  but  after  this 
had  been  done  the  mercury  appeared  to  stand  *027  too  low.  The 
thermometer  screen  is  home-made  and  of  peculiar  but  not  unsatisfiactory 
type.  I  requested  that  it  should  be  repainted  and  have  some  slight 
necessary  repairs.  I  also  advised  that  the  grass  minimum,  wliich  is 
new,  but  out  of  order,  should  be  exchanged  for  another  instrument.  A 
good  solar  radiation  thermometer  is  in  use  here  now.  As  I  have 
formerly  observed,  the  wind  at  this  station  is  very  greatly  affected  by 
the  hills. 

Sutton  Colc^ldy  October  18. — Since  my  last  inspection  the  ther- 
mometer screen  and  rain-gauge  have  been  removed  to  the  observer's 
garden,  where  they  have  a  satisfactory  position.  The  barometer,  an 
instrument  on  the  Fortin  principle,  is  by  Bailley,  of  Birmingham,  and 
has  no  error  throughout  the  scale.  It  has  not  been  removed  from  its 
former  position  on  the  ground  floor  of  the  borough  offices.  All  the 
instruments  are  in  good  order,  and  appear  to  be  well  attended  to,  but 
some  inaccuracies  and  omissions  have  been  observed  in  the  returns.  I 
think  improvement  may  be  expected. 

I  inspected  the  foUowing  Fishebt  Babombtbb  Stations,  with 
rather  disappointing  results  : — 

Hull, — I  examined  the  fishery  barometer  at  noon  of  October  11th. 
The  number  of  this  instrument,  which  was  supplied  in  1853,  is  B.T.  17. 
The  level  of  the  dstem  is  7  feet  above  M.S.L.  I  found  the  instrument 
(at  30*270)  to  have  a  somewhat  large  error,  requiring  the  correction  of 
+  '074,  but  the  tube  to  contain  no  air.  The  foreman  at  the  Humber 
Dock  is  in  charge  of  the  instrument,  which  he  reads  fairly  correctly, 
bnt  does  not  understand.  The  readings  are  sent  in  daily  to  the 
principal  dockmaster's  office,  but  are,  as  I  was  told,  made  no  further 
nfle  of.  I  think  that  the  instrument  attracts  but  little  attention,  except 
from  a  stray  loiterer  at  the  docks. 

WitJiernsea, — I  had  selected  Saturday  as  the  most  convenient  day 
£or  lecturing  to  the  fishermen  at  this  station,  and  had  written  to 
Mr.  John  Ward,  who  is  in  charge  of  the  instrument,  on  the  subject. 
On  my  arrival,  however,  I  found  that  there  are  only  ten  fishermen  here, 
tSl  of  whom  had  gone  to  a  fair  at  HuU.  The  barometer,  B.T.  76, 
which  was  supplied  in  1863,  is  affixed  to  the  outside  wall  of  what  was 
formerly  Mr.  Ward's  shop.  I  examined  the  instrument  at  3  p.m.  of 
the  11th,  and  found  it,  with  a  reading  of  30*  179,  to  require  a  correction 
of  .-^••017.  •  The  instrument,  however,  appeared  to  be  free  from  air. 
The  altitude  of  the  cistern  was  given  to  me  by  Mr.  Ward  as  20  feet 
abo!vaM.S.L.,«biit^  having  plenty  of  time,  I  levelled  and  found  it  to 
be  22*3  feet.  I  could  not  elicit  from  Mr.  Ward  any  tokens  of  intelli- 
gence as  to  the  use  of  the  instrument,  neither  do  I  think  that  the 
fishermen  at  this  desolate  spot  employ  it  much. 

(Signed)        W.  CI'BMEnt  Ley. 

October  21,  1890. 
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BspoBT  on  Inspections  of  the  SfiLF-BBCORDiNa  Obsebvatobiss  and 

Anemograph  Stations. 

(M.O.  2119.) 

Stony  hurst  Observatort/  was  inspected  on  August  14,  1890. 

The  instruments  were  found  iu  good  order,  the  barograph  lenses  were 
cleaned,  although  found  to  be  much  discoloured  with  fungoid  growth 
between  them,  and  the  clocks  were  oiled.  The  thermograph  calls  for 
no  note,  beyond  the  fact  that  the  wet-bulb  threads  required  to  be  replaced 
bj  new  ones,  which  was  done. 

The  anemograph  was  in  want  of  cleaning  and  oiling  ;  it  was  accord- 
inglj  wiped  and  oil  applied.  The  joints  in  the  long  shafts  have  very 
considerable  play,  but  that  could  not  be  rectified  without  fitting  new 
screws.  The  rain-gauge  was  in  very  good  order,  but  the  pencil  in  use 
seemed  to  be  coarser  than  is  usually  employed. 

The  sunshine  recorder  was  in  good  order. 

At  the  time  of  the  inspection  the  two  senior  assistants  were  absent 
on  account  of  illness,  and  the  routine  work  was  being  carried  on  by  a 
lad  under  the  superintendence  of  the  Rev.  W.  Sidgreaves. 

Comparisons  of  thermometers  were  made  as  follows,  Eew  Standard 
of  reference,  E.S.  No.  682  being  used : — 

Corrections  to  Dry,  KS.  619  -  ...  -.o*2 

„  Wet,K.S.  382-  -  -  -  -0-6 

„  Bar.  Ther.,  K.S.  339  -  -  -  — 0-5 

„  Max.,  M.O.  439  -  -  -  —0-3 

„  Min.,  B.T.  501  ...  4.03 

Aberdeen  Observatory,  visited  August  2,  1890. — All  the  instru- 
ments were  found  duly  working  in  good  order.  Lenses,  &c.  were 
cleaned  and  clocks  oiled.  No  repairs  were  required.  Owing  to  incle- 
ment weather  the  anemograph  could  not  be  entirely  dismounted,  but 
the  bearings  were  all  examined,  and  beiug  found  in  good  order  were 
freshly  oiled  throughout.  The  sunshine  recorder  examination  is 
registered  on  the  printed  form.  The  comparison  of  the  thermometers 
was  made  in  pounded  ice,  the  results  being  entered  in  appended 
tables — 

Dry,  KS.  397            -            -            -            -            -  —S-OS 

Wet,K.S.  396           .....  — 0*6 

Max.,  M.O.  1,002      -            -            -            -            -  O'O 

Min.,  5,066 -O'l 

Bar.  Std.,K.O.  71,061           ....  -04 

Glasgow,  Observatory,  visited  August  18,  1890. — The  barograph, 
thermograph,  and  rain-gauge  were  all  found  to  be  working  in  good 
order.  The  lenses  were  cleaned  and  clocks  oiled.  The  thermometers 
were  compared  with  the  inspector's  standard,  with  the  result  given  in 
the  appended  table.  The  anemograph  was  cleaned  and  examined,  all 
the  bearings  being  found  in  good  order  and  the  shafts  sound.  A  blade 
of  one  direction  fan  being  loose,  it  was  carefully  soldered  up  and  set 
right.  The  sunshine  recorder  was  abo  examined.  The  corrections  to 
the  thermometers  were  found  to  be  as  follows : — 


o 


Dry  Std.,  K.S.  650 -0-1 

Wet  Std.,  K.S.  472 -0-3 

Max.,  68,846  -  -  -  -  -  -rO'l 

Mm.,  63,942 -0*1 

Bar.  Ther.     ..----  —OT 

D  2 
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SwanbisteTj  Orkney^  visited  Aagast  25,  1890. — Mr.  Fortescae 
having  removed  from  this  station  to  a  house  in  Kirkwall,  the  care  of 
the  anemograph,  together  with  the  sonshine  recorder,  had  been  dele- 
gated to  a  young  woman  residing  about  a  mile  distant,  and  both  instru- 
ments were  found  to  have  been  maintained  in  thorough  order.  A  new 
site  for  the  instruments  having  been  selected  by  Mr.  Fortescue  and 
approved  by  Mr.  Buchan,  on  the  hill  above  Stenness  schools,  where  Mr. 
Spence,  the  schoolmaster,  had  undertaken  the  duties  of  observer,  the 
anemograph,  its  hut  and  the  sunshine  recorder  with  its  support,  were 
dismounted  and  packed  upon  carts  for  removal.  The  next  morning 
these  were  driven  over  the  hills  to  the  new  site,  where  they  were  met 
by  the  inspector  on  arrival,  with  Mr.  Fortescue,  who  kindly  gave  his 
assistance  in  the  operation  of  re-erection.  Mr.  Spence  was  on  the  spot 
with  the  necessary  workmen,  and  after  marking  the  ground  out  with 
due  regard  to  the  proper  orientation,  foundations  were  dug  and  the 
necessary  masonry  built  up  to  support  the  hut.  This  beiug  done  and 
the  external  parts  of  the  anemograph  being  thoroughly  cleaned,  it  was 
set  up,  approximately  adjusted,  and  the  instrument  started  by  nightfall. 
The  inspector  and  mechanic  drove  back  to  Kirkwall  and  returned  next 
day,  when  the  recording  apparatus  was  taken  to  pieces  and  all,  including 
the  clock,  thoroughly  overhauled,  cleaned,  and  oiled.  Compass  bearings 
were  then  taken  of  distant  objects  and  the  instrument  properly  adjusted, 
the  observer  instructed  as  to  the  working  and  care  of  it,  and  the 
anemograph  fairly  started  in  action. 

The  weather  was  very  inclement  and  stormy,  with  heavy  rain  showers 
both  days,  with  cloud,  so  rendering  it  impossible  to  adjust  the  sunshine 
recorder  properly.  Thb  operation  had  therefore  to  be  left  in  the  hands 
of  Mr.  Spence,  who  was  instructed  how  to  perform  it  as  soon  as 
opportunity  served.  The  exposure  of  the  site  is  perfectly  free  and  open 
on  all  sides,  with  the  exception  of  slightly  rising  ground  to  the  south, 
which,  however,  is  insufficient  to  obstruct  the  solar  rays  at  any  time,  or 
materially  to  influence  the  wind's  force  when  blowing  from  that  quarter. 

The  following  are  the  bearings  of  landmarks  from  Stenness 
anemometer : — 

N.  corrected.— Western  extremity  of  the   headland  of  Ness    and 
Harray  and  near  farm  of  Brodgar. 
E.  and  S.— NU. 
W.  point. — Garden  on  &rm  of  Marceqnoi  cairsto. 

Fleetwood. — The  anemograph  at  this  station  was  inspected  on  August 
llth*13th.  The  instrument  was  found  working  properly  and  well 
kept.  Both  shafts  were  taken  out,  and  when  cleaned  of  corrosion,  small 
cracks  were  found  in  both  shafts,  which  I  had  soldered  up  by  a  smith 
before  replacing  them.  The  direction  fans  were  found  free  in  their 
action,  but  their  pitch  is  apparently  coarser  than  in  the  case  of  other 
instruments,  hence  the  diminished  oscillation  usually  recorded.  The 
loose  blades  on  the  fans  were  soldered  up,  and  the  nut  on  the  clamping 
screw  of  the  clock,  which  was  found  loose,  was  made  tight.  The  orien- 
tation was  examined  and  re-adjusted  by  a  compass.  At  the  request  of 
Mr.  Graulter,  I  looked  out  a  suitable  spot  for  placing  the  sunshine 
recorder,  should  the  town  commissioners  decide  upon  purchasing  such 
an  instrument.  From  the  south  side  oE  the  pavilion  a  perfectly  clear 
horizon  could  be  obtained  for  about  300°  from  NN£.  to  NNW. 

North  Shields.'^ViBited  the  high  lighthouse  to  inspect  the  anemo- 
graph September  5th-6th.  Found  it  working  in  good  order ;  cleaned 
ike  whole  thoroughly,  and  examined  the  shatts.    These  were  not  split. 
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but  the  Hook's  joints  appear  somewhat  slack.     Oriented  vane  anewfi:t>m 
sun's  observation. 

Yarmouth^  September  11-12. — The  anemograph  at  the  Sailor's 
Home  was  thoroughly  examined  and  cleaned,  the  shafts  being  also  tested 
and  found  sound.  A  joint  in  the  velocity  shaft  had  worked  loose  and 
was  screwed  up  tight.  The  clock  was  taken  down,  cleaned,  and  freshly 
oiled.  The  Hook's  joints  are  all  loose  from  wear.  The  orientation  was 
tested  by  sun,  and  instructions  given  to  Mr.  Watson  to  set  for  N.  about 
half  a  compass  point  further  to  the  east  than  he  had  been  in  the  habit  of 
doing  when  checking  the  direction  in  future. 

(Signed)        6.  M.  Whipple. 

(M.O.  2120.) 

B<ideltffe  Ohservatoryy  Oxford^  October  1. — The  whole  of  the 
instruments  here  were  in  a  satisfactory  condition  and  call  for  no  special 
remark.  The  sunshine  recorder  is  very  well  placed  on  the  tower  of  the 
observatory  about  100  feet  above  the  ground,  and  has  an  uninterrupted 
exposure  all  the  year  through:  Further  details  are  given  on  the  special 
form  which  accompanies  this  report. 

A  comparison  of  the  various  thermometers  in  use  with  the  Kew 
standard  thermometer  No.  682  was  made  by  me  with  the  following 
results  at  62®  : — 


o 


Correction  to  standard  dry  bulb,  No.  576  -  -  —  O'l 

„         „        „         wet     „     No.  575  -  -  —  0'2 

„         „  maximum,  M.0. 356      -  -  -  — 0*5 

„          „  minimum,  M.O.  363      -  -  .  —0*1 

„          „  barograph  thermometer  -  -  --0*2 

The  instruments  placed  in  the  Stevenson's  screen  were  also  examined 
as  follows  at  62"^  :— 

Correction  to  dry  bulb,  B.T.  1,710     -  -  -     — 0°3 

„  wet    „        „     1,709    -  -  -     -0-3 

Holyheadj  visited  October  2-3. — At  this  station  the  anemograph  was 
found  in  excellent  working  order,  and  as  usual  is  well  attended  to. 
Unfortunately  at  the  time  of  my  visit  the  wind  was  blowing  hard  so 
that  it  was  impracticable  to  dismount  the  exterior  portions  of  the 
instrument. 

The  bearings,  however,  were  examined  and  the  orientation  duly 
tested. 

My  attention  was  called  to  the  unsatisfactory  state  of  the  clips  which 
fasten  the  paper  to  the  cylinder  ;  these  were  put  right  before  leaving. 

Mountjoy  Barracks^  October  4. — Here  the  anemograph  was  in  want 
of  cleaning,  the  oil  in  the  direction  bearing  having  become  thick  and 
hard.  The  instrument  was  accordingly  dismounted,  the  external  parts 
cleaned  and  fresh  oil  added.  After  re-mounting,  the  orientation  was 
examined. 

The  clock  was  taken  to  pieces  and  cleaned. 

Armaghy  visited  October  7-8.— On  dismoanting  the  anemometer  at 
this  observatory  it  was  found  that  the  oil  in  the  direction  bearing  had 
become  dry  and  hard.  After  cleaning  all  parts  of  the  instrument  the 
bearings  were  lubricated  with  mineral  oil. 

Dr.  Dreyer  called  my  attention  to  the  pricker,  which  worked  very 
stiffly ;  this  was  cleaned  and  set  right. 

The  orientation  was  examined  and  found  satisfactory. 
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As  regards  the  rain-gauge  the  clock  was  taken  to  pieces,  cleaned,  and 
a  new  line  attached  to  the  weight. 

Valencia  Observatory^  viBited  October  11-15. — ^The  instruments  here 
were  all  found  to  be  in  excellent  order,  and  the  anemometer  well  oiled 
and  cared  for. 

The  barograph  and  thermograph  clocks  were  duly  cleaned,  and  the 
lenses,  condensers,  and  mirrors  carefully  wiped. 

The  various  thermometers  were  compared  with  Kew  standard 
thermometer  No.  682,  and  found  to  require  the  following  corrections, 
namely : — 

Standard,  dry  bulb.  No.  399  -  -  -  -     —0^7 

„         wet    „       „    398  -  -  -  -     —0-5 

Maximum,  M.O.  1,003  ...  -     — o*  1 

Minimum,  M.0. 2,497  -  -  -  .     -0-1 

Barograph  thermometer         -  -  -  -     — 2'0 

Standard  barometer,  attached  thermometer  No.  K.O. 

71,062 -0-1 

The  external  parts  of  the  anemometer  were  taken  down  and  cleaned, 
after  which  all  the  bearings  were  lubricated  by  means  of  mineral  oil. 
After  cleaning  the  clock  the  orientation  was  tested  as  usual. 

The  fain-gauge  clock  was  cleanetl  and  the  Stonyburst  discharger, 
which  had  been  removed  by  Mr.  Cullum  (previous  to  my  visit),  was 
examined  and  re-adjusted,  and  after  repeated  trials  was  again  fitted  to 
the  gauge. 

Falmouth  Observatory^  visited  October  20-24. — Everything  was 
found  to  be  working  satisfactorily. 

The  usual  cleaning  of  the  barograph  and  thermograph  clocks  was  duly 
performed,  and  the  lenses  and  other  parts  attended  to.  A  new  line  was 
attached  to  the  barograph  clock.  On  looking  over  the  photographic 
traces,  I  noticed  in  the  case  of  the  thermograph  sheet  that  it  was  slightly 
discoloured  by  stray  light;  this  was  rectified  before  leaving,  and  the 
zero  lines  shifted  from  the  summer  to  the  winter  position. 

The  thermometers  were  compared  with  Kew  standard  682,  and  found 
to  have  the  following  corrections  at  62°,  namely : — 

Dry,  Standard  383      -            -             -            -            -  —0^6 

Wet,        „        388      -            .            -            -            -  —0-3 

Maximum,  M.O.  104  -            -            -            -            -  — 0-6 

Minimum,  M.O.  308  -            -            -            -            -  O'O 

Barograph  thermometer  (no  number)  -            -            -  — 0*8 

S  tand  ard  barometer  attached  thermometer  (no  n  umber)  —0*8 

As  regards  the  sunshine  recorder,  this  instrument  is  placed  on  an  iron 
support,  which  is  fixed  to  the  south  railing  on  the  roof  of  the  observa- 
tory, the  exposure  being  good  all  the  year  round.  The  adjustment  for 
latitude  was  not  quite  right,  the  trace  being  a  little  too  low  on  the  card, 
but  this  was  corrected  by  means  of  a  wooden  wedge. 

The  anemometer  was  completely  dismounted  and  all  parts  cleaned,  the 
bearings  afterwards  being  lubricated  with  mineral  oil. 

Two  blades  of  one  of  the  direction  vanes  were  found  loose,  but  these 
I  caused  to  be  soldered  tight  before  again  erecting  the  instrument. 

The  clock  was  cleaned  and  the  orientation  tested. 

The  rain-gauge  was  examined  and  the  clock  cleaned. 

(Signed)        T.  W.  Baker. 
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APPENDIX  IX. 

Method  of  Dealing  with  Tbleorafhig  Weathkb 

Intelligence. 

The  operations  connected  with  the  preparation  and  issue  of  the 
Forecasts  and  Storm  Warnings  have  not  undergone  any  material  change. 
The  Daily  Weather  Report  also  has  not  been  altered  in  form  during 
the  year,  but  the  average  monthly  values  printed  therein  have  been 
improved  by  the  incorporation  in  them  of  the  results  for  the  five  years 
1886-90. 

The  Office  receives,  when  the  telegraphic  communications  are  perfect, 
fifty-eight  reports  every  morning,  seventeen  every  afternoon  (except 
on  Sundays),  and  twenty-nine  each  evening,  the  arrangement  of  which 
is  explained  in  the  reports  for  recent  years. 

At  the  British  and  Irish  stations  the  morning  observations  are  taken 
at  8  a.m.  Greenwich  time,  and  most  of  the  telegrams  arrive  in  London 
at  about  9  o'clock,  when  the  Intelligence  Department  of  the  Post  Office 
extracts  from  them  the  portions  required  for  its  wind  and  weather 
reports.  They  are  then  transmitted  to  the  Meteorological  Office  by 
its  private  wire. 

Daily  Weather  Eeport. 

No  important  change  has  been  made  during  the  past  year  in  the 
form  of  the  Daily  Weather  Report,  a  detailed  description  of  which  is 
given  in  the  Annual  Report  for  1887.  The  Report  still  fills  four  large 
quarto  pages,  and  contains  on  page  1  the  whole  of  the  58  reports  from 
which  the  maps  for  the  day  (given  on  page  2)  are  prepared,  and  the 
6  p.m.  reports  of  the  previous  day,  together  with  the  maximum  and 
minimum  temperatures  of  the  air,  and  the  rainfall  for  the  previous 
24  hours. 

On  page  2  are  two  maps,  showing  (1)  for  8  a.m.  the  distribntion  of 
pressure,  the  prevalent  winds,  and  the  sea  disturbance,  with  necessary 
explanations  ;  (2)  the  distribution  of  temperature  at  8  a.m.,  the  weather 
at  each  station,  and  the  distribution  of  rainfall  during  the  past  24  hours. 
Tables  are  added,  giving  the  means  of  pressure,  temperature,  and  rainfall 
as  heretofore,  but  since  January  1st  the  mean  values  employed  have 
been  improved,  and  are  now — 

For  Pressure,  those  for  the  20  3'ears  1871-90 
„    Temperature      „  20  1871-90 

„    Rainfall  „  25  1866-90 

Page  3  contains  (1)  notes  on  the  "  General  situation  at  8  a.m.,"  and 
the  "  Probable  changes  in  system  now  prevalent ;"  and  (2)  the  forecasts 
drawn  up  at  11  a.m.  for  each  district,  relating  to  the  weather  likely  to 
be  experienced  during  the  24  hours  ending  at  noon  on  the  day 
succeeding  that  of  publication ;  also  an  explanation  of  the  meaning  of 
the  storm  signals  exhibited  on  our  coasts. 

Page  4  contains  the  observations  made  at  2  p.m.  on  the  previous  day, 
and  "  General  Remarks  on  the  Weather  over  Europe  during  the  past 
24  hours." 

The  standing  portions  of  the  report  (maps,  Ac)  are  printed  in  blue, 
while  the  information  for  each  day  is  in  black. 

The  subscription  for  the  Report  is  — 

Far  delivery  by  hand,  where  feasible,  £2  per  annum  ; 
Do.        by  book  post  £1         „ 

MS.  copies  of  the  observations  and  remarks  can  be  supplied  at  the 
rate  of  2L  lOs.  per  annum.  Arrangements  can  also  be  made  for  the 
supply  of  chartfl  drawn  from  the  8h.  a.m.  or  6h.  p.m.  observatioDs,  such 
as  appear  in  the  **  Times.^' 
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Correction  and  Addition  List, 

The  following  additional  steps  are  taken  to  insure  accuracy  in  the 
Daily  Weather  Report.  Monthly  returns  are  received,  from  nearly  all  of 
the  telegraphic  reporting  stations,  of  all  the  observations  which  have  been 
transmitted  to  London  by  wire.  These  are  used  for  checking  the  daily 
telegrams,  for  the  preparation  of  the  average  and  other  values  of  the 
diiferent  elements,  and  also  as  evidence  in  the  case  of  legal  proceedings. 
A  lithographed  sheet  is  issued  each  month  with  the  Daily  Weather 
Report,  containing  corrections  for  all  discrepancies  which  have  been 
discovered,  and  supplying  any  observations  which  have  been  omitted 
in  the  daily  reports. 

Weekly  Weather  Beport. 

The  Weekly  Weather  Report,  which  has  appeared  since  February 
1878,  was  rearranged  at  the  commencement  of  1890,  and  is  now  prepared 
for  the  calendar  week,  Sunday  to  Saturday,  in  order  to  bring  it 
into  agreement  with  other  weekly  publications.  This  enables  it  to 
be  published  on  Thursdays  instead  of  Saturdays.  The  three  daily 
synchronous  maps  which  it  contains  (showing  the  outline  of  the  land 
and  sea)  are  printed  in  blue,  while  the  information  on  them  is  in  black. 
These  maps  show  (1)  for  8  a.m.,  the  temperature,  weather^  and  sea 
disturbance ;  and  (2)  for  8  a.m.  and  6  p.m.,  the  distribution  of  pressure 
and  the  winds,  over,  and  on  the  coasts  of,  Europe.  The  information  on 
the  ftrst  and  second  pages  of  each  report  has  been  added  to,  as  stated 
below. 

The  Summary  on  the  first  page  contains  the  average  and  extreme 
temperatures,  the  rainfall  values,  and  the  total  amount  of  bright  sun- 
shine in  each  week  for  twelve  districts  in  Great  Britain  and  Ireland, 
together  with  tlie  difference  between  them  and  the  respective  mean 
values  for  the  corresponding  week  in  previous  years.  The  district 
values  for  Accumulated  Temperature,  Rainfall,  and  Bright  Sunshine 
are  also  given,  both  for  the  week  and  for  the  whole  period  since  the 
beginning  of  the  year.  Two  new  columns  have  been  added  to  this 
Summary,  giving  the  differences  between  the  amounts  of  sunshine 
recorded  in  the  week,  and  corresponding  averages  in  former  years  in 
addition  to  those  previously  published.  The  information  is  derived 
from  observations  made  at  76  stations,  the  individual  values  for  which 
are  now  given  on  the  second  page  of  the  Rejiort. 

The  tables  of  Accumulated  Temperature  are  designed  to  give  persons 
engaged  in  agriculture  better  means  of  estimating  die  manner  in  which 
vegetation  is  affected  by  temperature  than  that  afforded  by  the  more 
usual  methods  of  treating  the  readings  of  the  thermometer.  They 
show  for  each  week,  and  for  the  whole  period  from  the  beginning  of 
the  year,  the  weekly  and  progressive  values  respectively,  of  the  com- 
bined  amount  and  duration  of  the  excess  or  defect  of  the  air  tem- 
perature, above  or  below  a  suitably  fixed  standard,  or  base  temperature. 
The  base  adopted  is  42^  F.,  as  being  nearly  equivalent  to  6°  Cent, 
which  has  been  considered  by  continental  writers  on  these  subjects 
to  be  the  critical  value,  the  temperature  above  which  is  mainly  effectual 
in  stalling  and  maintaining  the  growth,  and  in  completing  the  ripening 
of  agricultural  crops  in  a  European  climate.  This  base  is  also  con- 
venient as  being  10^  F.  above  the  freezing  point. 

Accumulated  Temperature  is  expressed  in  Day-degrees  ;  a  Day- 
degree  signifying  1^  F.  of  excess  or  defect  of  temperature  above  or 
below  42^  F.  continued  for  24  hours,  or  any  other  number  of  degrees 
for  an  inversely  proportional  number  of  hours. 
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~  An  explanation  of  these  rules  will  be  found  in  the  last  Annual  Report, 
and  full  details  as  to  the  facts  on  which  the  rules  are  founded  are 
published  in  Appendix  II.  to  the  Quarterly  Weather  Report  for  1878. 

The  temperature  means,  derived  from  the  daily  maxima  and  minima, 
are  corrected  so  as  to  agree  as  closely  as  possible  with  the  ti'ue  mean 
daily  value,  and  the  average  values  for  the  corresponding  period  in 
former  years  have  been  improved  and  added  to,  and  are : — 

For  Temperature        -  -    20  years  1871-90 

Accumulated  Heat  -     10      „     1881-90 

RainfaU  -  -    20      „     1866-85 

Bright  Sunshine  -  -     10      „     1881-90 

The  values  for  temperature,  accumulated  heat,  rainfall,  and  sunshine 
for  eaeh  station^  are  given  on  the  second  page  of  each  Report,  and  to 
this  table  also  two  columns  have  been  added  giving  the  difference 
between  the  current  and  average  values  for  bright  sunshine. 

The  Synchronous  Charts  refen*ed  to  on  page  16,  with  the  daily 
Remarks  thereon,  occupy  the  third  to  sixth  pages. 

In  addition  to  the  reports  from  the  Telegraphic  Reporting  Stations, 
and  the  returns  from  the  self- recording  Observatories,  weekly  schedules 
from  43  volunteer  observers  are  used,  the  names  of  the  stations  and 
observers  being  as  under  :— 
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Names  of  Statiozu. 

Names  of  Authorities. 

Alnwick  Castle 

- 

- 

Lieut.-Col.  F.  Holland,  for  the  Duke  of 
Northumberland,  K.G. 

Arting^n  (N.  Devon) 

- 

. 

J.  Carter,  for  Lady  Chichester. 

Bawtiy  (Hesley  Hall) 

- 

- 

B.  I.  Whitaker,  J.P.,  F.R.  Met.  Soc 

Blackpool      - 

- 

in 

J.  Wolstenholme. 

Braemar 

- 

» 

J.  A.  Aitken,  J.P. 

BrookebOTOugh 

m 

Mr.  Fergusson,  for  Sir  Victor  Brooke,  Bt., 
F.L.S. 

Cheadle 

- 

m 

J.  C.  Philips. 

Ghorchstoke  - 

- 

» 

P.  Wright,  F.C.S.,  F.R.  Met.  Soc. 

Cirencester   - 

- 

m 

The  Royal  Agricultural  College. 

CuUompton               « 

- 

M 

T,  Turner,  J. P.,  F.R.  Met.  Soc. 

Douglas  (Isle  of  Man) 
DnbSn 

m 

• 

A.  W.  Moore,  M.A.,  J.P. 

- 

- 

J.  W.  Moore,  M.D.,  F.R.  Met.  Soc. 

Durham  Observatory 

- 

- 

H.  J.  Carpenter. 

Edgeworthstown  (Currygrane) 

- 

J.  M.  Wilson,  J.P. 

Fort  Augustas 

~ 

» 

The  late  Rev.  £.  G.  Cody  and  Rev.  A.  W  eld- 
BlnndeU,  O.S.B. 

Foynes 

- 

« 

W.  Ward,  for  Lord  Monteagle,  K.P. 

Geldeston 

- 

- 

E.  T.  Dowson,  F.R.  Met.  Soc. 

Glencarron   - 

. 

» 

D.  D.  Munro  for  Lord  McLaren. 

Glenlee 

- 

» 

W.  Melville  for  C.  Maxwell. 

Hastings  (St.  Leonard's) 

- 

H.  Colborne,  M.R.O.S. 

Hereford 

- 

» 

T.  A.  Chapman,  M.D. 

HOliogton     - 

- 

» 

Rev.  H.  £.  B.  Ffolkes,  M. A.,  F.R.  Met.  Soc. 

Kilkenny 

- 

- 

H.  Carlton,  for  the  Marquis  of  On&onde^.P. 

Killamey 

- 

- 

The  Ven.  Archdeacon  Wynne,  F.R.  Met  Soc. 

Lairg 

- 

« 

J.  Young,  Schoolmaster. 

Landale  (Loch  Sunart) 

■ 

A.  Fletcher,  for  T.  H.  G.  Newton,  M.A., 
F.R.  Met.  Soc. 

Llandovery  - 

- 

- 

J.  Watkins,  F.R.  Met.  Soc. 

Llandudno    - 

- 

» 

J.  Nicol,  M.D.,  F.R.  Met.  Soc 

Londonderry 

- 

J.  Conroy,  F.R.  Met.  Soc. 

Marchmont  - 

*• 

» 

P.  Loney  for  Sir  Hugh  P.  Campbell,  Bart 

*  The  sunshine  values  are  furnished  for  only  a  limited  number  of  caxeftilly 
selected  stations.   See  p.  66. 


58 


Eeport  of  the  Meteorological  CouimU. 


Names  of  Stations. 

Names  of  Authorities. 

Markree  Castle  (Co.  Sligo)    - 

- 

A.  Martb,  F.B.A.S.,  for  Colonel  Cooper, 
F.R.A.S. 

Newton  Reigny  (Penrith)     - 

- 

T.  G.  Benn,  F.B.  Met.  Soc. 

Ochtertyre    -            -            - 

§> 

G.  Croucher  for  Sir  P.  Keith  Murray,  Bart. 

Oswaldkirk  (sunshine  only)  - 

- 

K.  Thompson. 

Plymouth      -            -            - 

- 

J.  Merrifield,  LL.D.,  F.R.A.S. 

Prestwich  (Manchester) 

- 

T.  B.  H.  Clunn,  M.D.,  F.R.  Met.  Soc. 

Rothamsted 

Rainfall  by  Sir  J.  B.  Lawes,  Bart.,  LL.D., 
F.R.S.,  and  J.  H.  Gilbert,  Ph.D.,  F.R.S. ; 
temperature  by  T.  Wilson,  F.R.  Met.  Soc. 

Scarborough  -            -            - 

m 

W.  Robinson. 

Southampton 

- 

J.  T.  Cook,  R.E.,  Ordnance  Survey  Office. 

Stamford  (Ketton  Hall)*      - 

- 

Fred.  Coventry. 

Stowftll          .            .           - 

m 

Rev.  H.  J.  Poole,  F.R.  Met.  Soc. 

Strathfield  TurgisB   - 

» 

Rev.  C.  H.  Griffith. 

Thurcaston  (sunshine  only)  - 

- 

Rev.  T.  A.  Preston,  M.A.,  F.R.  Met.  Soc. 

Waterford  (Brook  Lodge)    - 

«■ 

C.  Percival  Bolton,  J.P. 

Worksop  (sunshine  only) 

• 

H.  Mellish,  J.P.,  F.R.  Met.  Soc. 

The  returns  marked  "  |ft  "  are  supplied  througii  the  Boyal  Meteorolofcical  Society,  those 
marked  "Sb  "  are  throuRh  the  Scottish  Meteorological  Society. 
*  Added  at  beffinning  of  1891. 

The  MS.  of  the  report  is  now  prepared  on  Tuesday  in  every  week, 
and  the  printed  copies  are  ready  for  sale  on  Thursday  afternoon,  but 
the  summary  on  its  first  page  is  sent  to  the  "  Times,"  "  Daily  News," 
and  several  other  papers  on  Tuesday  evening. 

Appendices, 

Appendices,  four  in  number,  have  appeared,  similar  to  those  for 
xecent  years,  and  a  supplement  in  the  form  of  a  Monthly  Summary. 


Monthly  Summary, 

This  Supplement  to  the  Weekly  Report  gives  for  each  calendar  month 
the  mean  and  principal  values  for  the  different  elements.  Pressure, 
Temperature,  Bainfall,  and  Sunshine,  and  the  differences  between  these 
and  the  averages  for  the  corresponding  months  in  former  years.  The 
periods  covered  by  the  averages  are  the  same  ns  those  used  in  preparing 
the  Weekly  Weather  Keport.     See  page    . 

There  are  also  four  maps,  showing  the  distribution  of  Pressure, 
Wind,  Temperature,  and  Rainfall,  and  the  movements  of  the  principal 
depressions  observed  during  the  month,  and  some  brief  notes  as  to  the 
chief  features  exhibited.    These  have  all  been  issued  to  the  end  of  1890. 

Issue  of  Forecasts. 

Remarks  on  the  actual  state  of  the  weather,  and  forecasts  for  not 
more  than  one  day  in  advance^  are  prepared  at  the  Meteorological  Office 
as  under : — 

On  Week  Days, 

(1.)  At  11  a.m.  (from  the  morning  reports),  for  the  24  hours  ending 
at  Noon  on  the  day  following  the  date  of  issue.  These  are 
intended  especially  for  the  earlv  editions  of  the  evening 
papers,  for  the  clubs,  and  for  exiiibition  at  certain  selected 
stations.     See  page 
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'""■^JVest  (with  Isle  of  Man) 

a^.W.  (with  North  Wales). 

„  „    -    „3^-W.  (with  South  Wales). 

S*;b;-s- -ft. ««...-, —  ,    . 

the  doors  of  the  Meteoro- 

k  days,*  for  the  inapection 

re  conuuunicated  under 

hich  is  not  substantially 

Ifront  of  the  Office  showing 

^aad  sea  disturbaace  at  six 

The  stations  selected 

ly,  Holyhead,  and  Valencia 

l^ose  for  8  a.m.  and  2  p.m. 

{  chtuiged  at  about  9.46b. 

^sily  read  from  [he  street. 

1  can  be  supplied  with  a 

I  week  day,*  on  payment 

^  I,  or  2s.   6d.  per  official 

«  coat  of  transmission  ;  the 

_  ^^>  *>r  **^*  poet,  5».  9rf.  per 

i-  —  _oo    Da.-     .^-  ^,f(jj,  g„j,  pf  the  hours  men- 

''\  daily,  on  payment  of  Zd. 

_      .__  ^ythe  cost  of  telegraphy. 

[S^^k^i^tf^ipw  up  at  )  1  a.m.,  for  all  the 

«^4||4^^9|o4-^b£«ription  of  ten  ehillings 

~«"ft^-— '^^^'^'  ^  *^'°'''  situated  in  or 
a^Scn^m^^t^^o^fje  made  for  delivery  at  a 

ic^koned  at  Sundays. 
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Forecasts  for  Hay  and  Corn  Harvests,  or  for  Public  Use. — 
Special  facilities  are  offered  for  the  transmission  of  Forecasts  for  these 
pui'poses,  a  nominal  fee  of  2s,  6d.  beinjv  charged  for  a  quarter  or  anj 
part  thereof,  in  addition  to  the  cost  of  the  telegrams. 

Exhibition  op  Telegraphic  Forecasts  at  Local  Post  Offices. 
— The  Post  Office  has  sanctioned  the  exhibition  of  Forecasts  at  Local 
Post  Offices,  provided  space  is  available,  if  the  persons  to  whom  they 
are  addressed  desire  them  to  be  so  exhibited  instead  of  being  delivered. 

Unless  otherwise  arrangedy  all  forecasts  transmitted  by  post  are  sent 
by  book  post,  not  as  letters. 

Inquiries  as  to  the  Weather. 

Inquiries  Personally  or  by  Messenoer. — ^Any  person  applying  at 
the  Meteorological  Office  between  1 1  a.m.  and  8  p.m.  on  week  days^ 
and  between  7  p.m.  and  8  p.m«  on  Sundays,  can  be  supplied,  in 
writing,  with  the  latest  information  in  the  possession  of  the  Office  and 
with  the  latest  forecast  issued  for  any  specified  district^  on  payment  of 
one  shilling  for  each  inquiry. 

Inquiries  by  Letter. — Application  may  be  made  by  letter,  enclosing 
thirteen  pence  in  stamps  if  the  reply  is  to  be  by  post,  and  one  shilling 
in  stamps,  in  addition  to  the  cost  of  the  reply  (consisting  of  ten  words, 
exclusive  of  the  address)  if  the  reply  is  to  be  by  telegraph. 

Inquiries  by  Telegraph. — Any  person  may  obtain  by  telegraph 
from  the  Meteorological  Office  the  latest  information  as  to  the  weather 
in  any  district  of  the  United  Kingdom  by  payment  of  a  fee  of  1*. 
in  addition  to  the  cost  of  a  telegram  and  reply  to  any  post  office.  The 
telegram  containing  the  inquiry  must  be  addressed  as  follows : 

To 

Weather, 

London. 

The  payment  for  the  reply  should  be  for  at  least  ten  words  in  addition 
to  the  address. 

Application  may  also  be  made  for  similar  information  to  be  sent 
either  bi/  telegraph  or  post  on  some  future  specified  day. 

Checking  of  Forecasts. 

In  order  to  test  the  accuracy  of  the  forecasts  they  are  compared  care- 
fully with  the  weather  reported  in  the  various  districts  on  the  days 
to  which  they  referred,  and  the  results  of  the  checking  for  8.30  p.m. 
are  given  in  this  Report  (page  9). 

In  carrying  out  this  comparison  the  portions  of  the  forecasts  which 
referred  to  wind  have  been  carefully  separated  from  those  relating  to 
weather.  The  detailed  results  of  the  comparison  will  be  found  in 
Appendix  X.,  page  62. 

Checking  of  Storm  Warnings. 

The  testing  of  the  warnings  is  still  conducted  in  the  manner  indi- 
cated in  earlier  reports. 

In  order  to  render  the  information  in  the  possession  of  the  OfSce  as  to 
the  weather  experienced  on  our  coasts  still  more  complete,  the  Council 
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haye,  as  in  preceding  years,  made  application  to  the  various  Light- 
house Boards,  and  have  obtained  from  them  the  original  log-books 
Irom  some  of  the  most  exposed  lightships  and  lighthouses.  Thej  would 
here  express  their  cordial  thanks  for  the  co-operation  so  readily  granted 
u>  them  by  these  Boards. 

The  result  of  the  checking  for  1890  will  be  found  on  page  12. 

In  the  course  of  the  year  improvements  have  been  made  both  in  the 
issue  and  checking  of  these  storm  warnings. 
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APPENDIX  X. 

RSPOBT  ON  THE  COMPARISON  OF  THE  FORECASTS  ISSUED  AT  8h.  30m.  p.m. 

WITH  THE  Weather  subsequently  espebienced,  for  the  12 
Months,  April  1889  to  March  1890.  The  results  are  for  the 
United  Kingdom  as  a  whole. 

The  letters  used  have  the  following  signification : — 

a  =  complete  success.  I      o  =  partial  failure. 

b  =  partial  (more  than  half)  success.     |      d  =  total  failure. 

The  checking  has  been  conducted  on  the  same  system  as  that  em- 
ployed in  previous  jearsi  i.e.,  each  forecast  has  been  considered 
under  the  separate  headings  of  "  Wind  "  and  "  Weather,"  but  the 
results  of  the  8.30  p.m.  Forecasts  only  are  here  published. 

The  first  column  gives  the  per-centage  of  success  in  ^'  Wind/'  the 
second  in  *^  Weather,"  and  the  third  the  average  of  the  two. 

The  Summary  for  the  whole  year  is  given  at  page  9. 
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APPENDIX  XI. 

TKLKGRiPmc  Wbatheb  Intelligencx. 

The  following  stations  are  supplied  with  telegraphic  information  of 
tfiorma.  free  of  expense,  and  signal  *' cones"  have  been  furnished  to 
most  of  them,  all  further  expenses  attendant  on  the  maintenance  and 
repair  of  the  apparatus  being  borne  locally.  The  stations  are  situated, 
94  in  England  and  Wales,  46  in  Scotland,  20  in  Ireland,  8  in  the  Isle 
of  Man,  and  8  in  the  Channel  Islands. 


NORTH. 


Scotland,  N.E. 

Lerwick. 

Scalloway. 

DunroitnesB. 

Stromnets. 

Kirkwall. 

Holbom  Head. 

Dnnnet  Head. 

Wick. 

Avoch. 

IiiYeineafl. 

Kairn. 

Borghead. 

Loosiemoath* 

Buckie. 

Port  Knockie. 

Collen. 

Portsoy. 

Banit 

Fraserbargh. 

Peterhead. 

Aberdeen. 


Scotland,  E. 

Stonehaven. 

Montrose. 

Brooffhty  Feny. 

Dundee. 

St.  Andrews. 

Anstmther. 

Pittenweem. 

Bnmtisland. 

Qrangemouth. 

Bo'ness. 

Granton. 

Kewhaven. 

Leith. 

"Piiihernyw. 

Danbar. 

Ck)ckbaniRpatb. 

St.  AbVs  Head. 

Eyemoath. 


WEST. 


Ireland,  S.W. 

New  Boss. 

Dunmore  East. 

Dnngarvan. 

Yonghal. 

Queenstown. 

Passage. 

Cork. 

Rinsale. 

Do.    (Old  Head) 

Brow  Head. 

Tralee. 

Limerick. 

Qalway. 

Ibbland,  N.W. 

Malin  Head. 
Portrush. 
Port  Ballintrae. 

Irish  Sra. 

Belftst. 

Donaghadee. 

Howth. 

Kingstown. 

Bamsey  (I.  of  M.), 

Douglas 

Castletown 

SiUoth. 

Marjport 

Workington. 

Whitehayen. 

Barrow. 

Morecambe. 

Fleetwood. 

Blackpool 

Lytham. 

Southport. 

LiyerpooL 

Knncom. 

Gonnsh's  Quay. 

Penmaenmawr. 

Port  Penrhyn. 

Port  Dinorwio. 

Camanron. 

Holyhead. 

St.  Gborob'b 
Ghannhl. 

Aberystwith. 
Milford. 


n 
f» 


SOUTH. 


England,  S.W. 

St.  Just. 

St.  Sennen. 

Penzance. 

Scilly. 

The  Lizard. 

Falmouth. 

Pendennis. 

Meyagissey. 

Plymouth. 

Deyonport. 

Prawle  Point. 

Teignmouth. 

Exmouth. 


England,  S. 

Guernsey. 
St.  Heller's 
(Jersey). 
Gorey  (Jersey). 
Weymouth. 
Poole. 
Cowes. 
Byde. 
St.  Catherine's 

Point. 
Portsmouth. 
Littlehampton. 
Brighton. 
Newhayen. 


England,  S.E. 

Hastings. 

Rye. 

Sandgate. 

Folkestone. 

Doyer. 

Margate. 

Fayersham. 

SheemesB. 

Chatham. 


EAST. 


England,  E. 

Harwich. 

Ipswich. 

Southwold. 

Yannouth. 

Chromer. 

Sheringham. 

Lynn. 

Sutton  Bridge. 


England,  N.E. 

Boston, 
Cleethorpes. 
Grimsby. 
Goole. 
Hull 

BridlingtouQuay. 
FUey. 
Whitby. 
Redcar. 

Middlesborougb. 
West  Hartlepool 
Sunderland. 
South  Shields. 
Tynemonth. 
Berwick  -  on  - 
Tweed. 


[continued. 
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NOBTH. 

WEST. 

SOUTH. 

EAST. 

Scotland,  N.W. 

Bbibtol  Channel. 

Port    of     Ness 

Pembrey. 

(Island  of  Lewis). 

Llanelly. 

Swansea. 

Briton  Ferry. 

PorthcawL 

Penarth. 

Cardiff. 

SOOTLAND,  W* 

Do.  Bany  Dock. 

Newport 

Glasgow. 

WestonHiuper- 

€hreenock. 

Mare. 

Rothesay. 

Bumbani. 

Gampbelton. 

Bridgewater. 

Girran. 

Ilfracombe. 

Ballantrae. 

Barnstaple. 

Appledore. 

Boscastle. 

Port  Isaac. 

Newquay. 

Hayle. 

St  Ives. 
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APPENDIX  Xn. 

FlSHEST  BaBOMETEBS. 

List  of  Places  supplied  with  Fishsbt  Babometebs. 

Shetland  Isles, — ^Balta  Sound,  Uja  Sound,  Nesting,  Lerwick, 
Sandsair,  ScaUoway,  Sjmbister. 

Orkney  Isles* — ^Westray,  Burra,  Kirkwall. 

Scotland,  east  coast. — Freswick,  Auchengill,  Keiss,  Staxigoe,  Wick, 
Sarclet,  Ljbster,  Dunbeath,  Portmahomack,  Cromarty,  Avoch,  Naii*n, 
Burghead,  Portessie,  Port  Knockie,  Portsoy,  Whitehills,  GardenstowSy 
JRosehearty^  Pitullie,  Fraserburgh,  Inyerallochy,  Pointlaw,  Findon, 
Portlethen,  Skateraw,  Stonehaven «  Arbroath,  Broughty  Ferry,  St. 
Andrews,  Crail,  Cellardyke,  St.  Monance^  Burntisland,  Newhaven. 

England,  east  coast — Berwick,  North  Shields,  South  Shields, 
Sunderland,  West  Hartlepool,  Staithes,  Scarborough,  Filey,  Flamborough, 
Bridlington  Quay,  Withemsea,  Hull,  Lynn  (2),  Wells,  Gorleston, 
Harwich,  Brightlingsea,  West  Mersea,  Margate,  Deal,  Eingsdown^ 
Dover. 

England,  south  coast. — Bognor,  Ryde,  Bembridge,  Brixton,  Ather- 
field,  Ventnor  (2),  Gorey  (Jersey),  Haslar  Hospital,  Poole,  Weymouth, 
Por^and,  Budleigh  Salterton,  Exmouth,  Cawsand,  Mevagissey,  Gorran- 
haven,  Devoran,  Portscath,  Penryn,  Durgan,  Porthallow,  Fahnouth, 
CoTerack,  Newlyn,  Mousehole. 

England,  south-west  coast. — St.  Ives,  Hayle,  Port  Isaac,  Boscastle, 
Bumham,  Highbridge,  Weston-super-Mare. 

Wales. — ^Briton  Ferry,  Swansea,  Angle,  Milford,  Nevin,  Carnarvon. 

England,  north-west  coast. — ^Fleetwood,  Morecambe,  Maryport. 

Isle  of  Man. — ^Douglas,  Port  St.  Mary,  Peel  (2). 

Scotland^  south'West  coast. — ^Port  Patrick,  Stranraer. 

Ireland,  east  coast — Cushendal],  Belfast^  Bangor,  Groomsport, 
Donaghadee,  Ardglass,  Warren  Point,  Carlingford,  Greenore,  Dundalk, 
Malahide,  Howth,  Kingstown  (2),  Bray,  Wicklow. 

Ireland,  south  coast. — ^Dunmore  East,  Dungarvan,  Crosshaven, 
Kinsale,  Union  Hal],  Castletownsend,  Baltimore,  ScbuU,  Grookhaven. 

Ireland,  west  coast. — ^Yalencia,  Dingle,  Tralee,  Tarbert,  Kilcredane, 
Kilronan,  Spidda],  Elly  Bay,  Ballyglass,  Ballycastle  (Co.  Mayo), 
Donegal,  Tribane,  Eillybegs,  Teelin,  Portnoo,  Burton  Port,  Kincaslagh, 
Bunb^. 

Ireland,  north  coast. — Dunfanaghy,  Rathmullen,  Buncrana,  MoviUe, 
Greencastle,  Portstewart,  Portmsh,  Ballycastle  (Co.  Antrim). 

Scotland,  west  coast. — Tarbert  (Loch  Fyne),  Campbeltown,  Carra* 
dale,  Portree  (Isle  of  Skye),  Plockton,  East  Mey,  Stroma. 

Hebrides. — Stornoway,  Portnaguiran,  Obb,  Yaltos,  Carloway,  Ness. 

SuMUABY  of  Stations  supplied  with  Instruments. 

England  and  Wales  -  -  -  .  -    65 

Scotland  and  Isle  of  Man     -  -  •  -    64 

Ireland         •  -  -  -  -  -     gi 
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APPENDIX  XIIL 

List  of  Stations  from  which  CoKnxuous  Begobds  of  Bright 

SuNSHiKB  have  been  received. 


Stetioii. 


Obserrer. 


Aberdeen  Observatory    - 

Armagh 

Blackpool 

Cambridge 

Charchstoke 

Cirencester 

Cronkboume,  Isle  of  Man 

Cnllompton 

Dnblb,  Monntjoj  Observatory 

Durham  .  -  • 

Eastboarne 

Falmoath  Obserratory  - 

Fort  AngnstoB    - 

Fort  William      - 

Greldeston,  Becdes 

Glasgow 

Harpenden 

Hastings 

Hillington 

Jersey  (St.  Helier*s) 
Kew  Observatory 

Leicester  (Thurcaston)  - 

Uandadno 

London,  Bnnhill  Bow 

M        Westminster     - 
Marchmont 
Markree  Castle   - 

Newton  Reigny  (Penrith) 
Oswaldkirk,  Yorkshire  - 
Oxford    .  .  - 

Parsonstown 

Plymouth 

St.  Ann's  Head  - 

Southampton 

Stenness  (Orkney) 

Stonyhurst 

Stomoway 

Sutton  Coldfield  - 

Valencia 

Westgate-on  •  Sea 

Worksop 

York      - 

Georgetown,  British  Guiana 


Prof.  C.  Niven,  M.A.,  F.R.S. 

J.  L.  E.  Dreyer,  Ph.D.,  F.K.A.S. 

J.  Wolstenholme. 

H.  Todd. 

P.  Wright,  F.O.S.,  F.B.  Met.  See. 

Prof.  Ohm,  B.A.,  F.K.  Met.  Soc. 

A.  W.  Moore,  M.A.,  J.P. 

Thos.  Turner,  J.P.,  F.R.  Met.  Soc. 
Major  Kirkwood,  R.E. 
H.  J.  Carpenter. 

B.  Sheward,  F.R.  Met.  Soc. 

E.  Kitto,  F.R.  Met.  Soc. ;  for  the    R. 

Cornwall  Polytechnic  Soc. 
(The  late)  Rev.  £.  G.  Cody,  O.S.B.,  and 

Rev.  A.  Weld-Blundell,  O.S.B. 
R.  T.  Omond,  F.R.S.E. ;  for  the  Scottish 

Meteorological  Society. 
E.  T.  Dowson,  F.R.  Met.  Soc. 
Prof.  R.  Grant,  M.A.,  LL.D.,  F.R.S. 
T.  Wilson,  F.R.  Met.  Soc. 
H.  Colbome,  M.R.C.S. 
Rev.  H.  E.  B.  Ffolkes,  M.A.,  F.R.  Met. 

Soc. 
Capt.  Richard,  Harbour  Master. 
G.   M.   Whipple,  B.Sc,  F.B.A.S.  ;   for 

the  Eew  (Committee. 
Rev.  T.  a.  Preston,  M.A.,  F.R.  Met.  Soc. 
J.  Nicol,  M.D.,  J.P.,  F.R.  Met.  Soc. 
Messrs.  de  hi  Rue. 
The  Staff,  Meteorological  Office. 
P.  Loney ;  for  Sir  Hugh  P.  Campbell,  Bt. 
A.  Marth,  F.R.A.S.  ;    for  Col.  E.    H. 

Cooper,  F.R.A.S. 
T.  G.  Benn,  F.R.  Met.  Soc. 
R.  Thompson. 
£.  J.  Stone,  F.R.S. 
O.  Boeddicker,  Ph.D. ;  for  the  Earl  of 

Rosse,  K.P.,  F.R.S. 
J.  Merrifield,  LL.D.,  F.R.A.S. 
S.  Blake,  Principal  Lightkeeper. 
Sir  C.  Wilson,  Col.  R.E.,  K.C.B.,  F.R.S. 
M.  Spence. 

Rev.  W.  Sidgreaves,S.J. 
John  Forbes. 

C.  F.  Marston,  C.E. 

J.  E.  CuUum,  F.R.  Met.  Soc. 
J.  Norraan  Lockyer,  F.R.S. 
H.  Mellish,  F.R.  Met.  Soc. 
J.  E.  Clarke,  B.A.,  B.Sc. 

G.  S.  Jenman. 


In  addition,  the  number  of  hours  sunshine  recorded  each  day  is  reported  from  the 
following  Stations  :  — 

Arley  Cottage  (Co.  Cavan) 
Edinburgh        ... 


Braemar 

Stowell 

Torquay 


Major  Somerset  H.  Maxwell. 
R.  C.  Mossman,  F.R.  Met.  Soc. 
James  Aitken,  J.P. 
Rev.  H.  J.  Poole,  F.R.  Met.  Soc. 
Alfred  Chandler. 
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APPENDIX  XIV. 

Mbthods  follo^vkd  in  dealing  with  Mstbobological   Returns 
7B0H  Land  Stations  in  the  Bettish  Isles. 

These  stations  are  of  five  classes,  as  stated  on  page  15. 

I.^-  Observatories  continuously  observing  all  the  Meteorological  Elements. 

Hourly  measurements  of  the  curyes  obtained  from  the  self-recording  Beturnafrom 
instmments    at    the    observatories    of    the   Office  are  made  bj  the  ^       ^     ^ 
observers  at  each  station,  on  printed  forms  supplied  for  the  purpose, 
which,  together  with  the  curves,  are  forwarded  to  the  Office  weekly. 
Thej  comprise  measurements  of  the  barograms,  of  the  dry  bulb  and  wet- 
bulb  thermograms,  of  the  anemograms,  and  of  the  rain-gauge  curves. 

The  measurements    are    subjected  to    a  careful    examination   in  Examination  of 
order  to  ensure  as  far  as  possible  their  accuracy,   and   the  revised  ^""*'' 
regulations  which  have    been  adopted    to  secure   this    end  will    be 
found  in  the  Report  of  the  Office  for  1890.    They  comprise  rules  for 
the  guidance  of  observers,  as  well  as  of  the  assistants  charged  with 
the  examination  of  the  work  at  the  Office.    Attention  need  be  called 
here  to  only  two  of  these  rules,  viz.,  (a)  the  use  of  subsidiary  sheets 
on    which  are   entered  the  results  of  a  second  set  of  measurements 
of  the  curves  made  after,  and  quite  independently  of,  the  first  set, 
and  with  a  different  form  of  scale,  the  two  sets  of  measurements  being 
afterwards  compared  together,  and  any  differences  found  inquired  into 
and  set  right ;  and  (b)  the  re-measurements  of  the  curve  made  by  the 
assistants  at  the  Meteorological  Office,  and  which  always  amount  to 
40,  and  in  doubtful  cases  to  many  more,  per  month,  for  each  element. 
The  attention  of  the  observers  is  always  drawn  to  such  errors  as  may  ^^^1^^  ^^ 
be  detected,  and  to  any  failures  in  the  continuity  of  the  curves  arising  examination  and 
from  failure  of  the  light,  stoppage  of  the  clock,  defective  photography,  ^^,^i^ 
faulty  action  of  the  wet  bulb  thermometer,  &c. ;  a  report  containing  the 
results  of  the  examination  of  each  Observatory  being  also  submitted  to 
the  Council  periodically.    The  curves  and  tabulations  are  eventually 
bound  and  stored  in  the  Office. 

In  connexion  with  this  work  should  be  mentioned  the  general  watch  General  super- 
which  has  to  be  kept  over  the  working  of  the  observatories  and  of  the  oi»erratory 
instruments,  not  only  to  secure  uniformity  amongst  them  and  observance  v^'^- 
of  rules,  but  also  to  guard  against  small  changes  which  are  liable  to 
occur  at  certain  times,  especially  with  the  thermographs,  and  which  may 
affect  the  scale- values  of  the  instrument  or  the  datum  lines  used  for  the 
tabulation  of  the  curves.    About  twice  a  year  this  work  calls  for  special 
examination,   entailing  some   considerable   time  and   occasionally  the 
engraving  of  new  scales  for  measuring  the  curves. 

Method  of  dkalino  with  the  Numerical  Besults  fbom  the 

Self-becobding  Obsebyatobies. 

In  dealing  with  the  tabulations  the  first  step  is  to  go  over  the  sheets  interpolations. 
and  fill  up  by  interpolation,  wherever  possible,  any  gaps  or  breaks  in  the 
ooDttnuity  of  the  record. 

The  records  having  been  made  as  complete  as  possible,  are  then  used 
for  the  calculation  of  daily  and  hourly  mean  values,  for  periods  of  five 
days,  calendar  months,  and  for  the  year;  which,  together  with  other 
data  obtained  from  the  same  source,  are  published  under  the  title  of 
''Hourly  Means  of  the  Readings  obtained  from  the  Self-recording 
"  Instruments  at  the  Four  Observatories  under  the  Meteorological 
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*<  Council."    The  volume  for  1887  has  been  issned  during  the  year, 

and  considerable  progress  has  been  made  with  the  calculations  for  the 

year  1888. 
Tftbiefforihe  The  gale  tables  printed  in  the  text  of  the  Quarterly  Weather  Report^ 

^i^o^Br&eports.  which  show  the  extent,  duration,  and  degree  of  severity  of  all  the 
Gale  tables.         stronger  gales,  are  prepared  from  the  tabulations  of  the  onemograms 

received    from  the    self-recording  observatories,  together  with  those 

received  from  the  ojctra  anemographic  stations. 

II. — Anemographic  Stations  at  which  the  Wind  is  recorded 

eontinuouily. 

The  anemograras  received  from  the  stations  enumerated  on  page  70 
are  regularly  examined  and  tabulated  in  the  Office,  and  the  sheets 
boimd  up  in  volumes.  Besides  special  inquiries  on  legal  and  other  point s^ 
that  fi'om  time  to  time  arise,  and  in  which  these  documents  are  of  high 
importance,  the  tabulations  are  always  employed  in  the  preparation  of 
the  summary  of  weather  and  gale  tables  for  the  Quaiterly  Weather 
Beport.  They  are  also  regularly  used  in  the  checking  of  the  Storm 
Warnings  issued  by  the  Office. 


Origin  and 
progreftsof 
system. 


New  atationa. 


III. — Land  Stations  of  the  Second  Order, 

Ever  since  the  year  1866  returns  of  more  or  less  completeness  have 
been  received  from  land  stations  in  the  United  Kingdom.  In  that  year 
there  was  only  one  station,  but  by  1871  the  number  had  increased  to 
15,  and  five  years  later  to  49,  including  14  stations  belonging  to  the 
Eoyal  Meteorological  Society,  copies  of  the  returns  from  which  were 
sent  to  the  Office  under  a  special  arrangement  with  the  Society. 

At  the  end  of  the  present  year  the  total  number  of  stations  was  103, 
including  17  belonging  to  the  Royal  Meteorological  Society  and  19- 
belonging  to  the  Scottish  Meteorological  Society.  This  is  an  increase 
of  6  stations  as  compared  with  the  previous  year. 

It  must,  however,  be  observed  that  while  this  number  is  exclusive  of 
the  self-recording  observatories  and  of  the  anemographic  stations,  it  in- 
cludes several  others  from  which  only  very  scanty  information  is  received* 

The  stations  are  distributed  as  follows :  45  in  England,  5  in  Walcsy 
28  in  Scotland,  and  25  in  Ireland. 

The  methods  followed  with  regard  to  the  examination  and  publishing 
of  these  returns  have  been  fully  detailed  in  previous  reports,  and  need 
not  now  be  repeated.  The  changes  introduced  into  the  volume  for  1886 
have  been  continued  in  that  for  1887.  These  refer  to  the  barometer 
readings,  which  are  now  given  at  station-level  instead  of  being  reduced 
to  the  mean  sea-level ;  and  to  the  humidity,  where  the  depression  of 
wet-bulb  is  shown,  the  international  forms  A  and  B  being  modified 
accordingly. 

The  volume  for  1887  contains  returns  from  66  stations. 

Arrangements  have  been  made  under  which  it  is  hoped  that  the 
arrears  of  this  publication  will  be  rapidly  rednced. 

Reports  from  11  of  the  Irish  stations  are  regularly  supplied  to  the 
Registrar-General  for  Ireland  for  his  Weekly  and  Quarterly  Returns. 

When  an  application  for  the  adq>tion  of  a  new  station  is  received,  & 
schedule  is  forwarded  to  the  observer  containing  %  series  of  questions  ai 
to  the  outfit  of  the  station,  the  exposure  of  the  instruments,  and  the 
inflaence  likely  to  be  exited  on  their  ixMlicatioDs  by  surrounding  objects^ 
such  as  honses  and  trees.  Only  mercurial  barometers  are  accepted,  and 
only  such  as  have  been  ddiy  verified*    All  thennometera  must  have  been 
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tested  at  Kew.    A  plan  of  tbe  station^  showing  the  positions  of  the 
iJisfToments  with  regard  to  neighbouring  objects,  is  also  required. 

On  the  return  of  this  schedule  the  answers  are  considered,  and, 
where  necessary,  alterations  are  advised. 

If,  however,  the  existing  arrangements  are  satisfactory,  tables  for 
reducing  the  barometer  readings  to  32P  Fahrenheit  at  mean  sea  level  are 
prepared  and  duplicates  sent  to  the  observer,  together  with  a  set  of 
Hygrometrical  Tables,  and  a  copy  of  '^Instructions  in  the  Use  of 
Meteorological  Instruments." 

The  first  returns  are  compared  and  examined  with  special  care,  and  a 
report  of  tbe  result  of  the  examination  is  forwarded  to  the  observer, 
with  instructions  how  best  to  improve  and  complete  the  returns. 

There  are  still  many  parts  of  tbe  British  Islands  very  poorly  repre- 
sented by  the  existing  stations,  and  any  information  for  these  districts 
would  be  valuable. 

The  daily  records  of  sunshine  which  are  now  received  from  42  ^j^^^ 
Stations  in  the  British  Islands  are  examined  generally  to  guard  against  "* 

accidental  changes  in  the  adjustment  of  the  instruments.  Notes  ex- 
pkdniog  any  omission  or  accidental  defect  are  added  to  the  cards  if 
required,  and  after  their  receipt  has  been  acknowledged,  they  are  duly 
-stamped  and  dated  and  then  stored  in  the  Office. 

A  tabulation  of  these  curves  is  published  as  part  of  the  Weekly  Weekly  totAis. 
Weather  Report,  mentioned  in  Appendix  VIII.,  and  for  those  stations 
which  are  also  Stations  of  the  Second  Order  the  monthly  totals  of  bright 
sunshine  in  hours,  together  with  the  per-centages  of  its  possible  dura* 
lion,  published  as  Part  IV.  of ''  Returns  from  Stations  of  the  Second 
Order.*'  A  table  showing  the  daily  amount  of  sunshine  at  Bunhill  Row, 
one  of  the  London  stations,  is  also  prepared  quarterly  for  the  Royal 
Meteorol(>gical  Society. 

Inspection. 

The  Stations  of  the  Second  Order  are  regularly  inspected,  the  atten- 
tion of  the  inspector  being  directed  by  tbe  Office  to  any  special  point 
which  may  require  investigation. 

lY. — Telegraphic  Reporting  Stations. 

Full  paiiiculars  relating  to  these  stations,  the  information  received 
from  them,  and  the  method  of  dealing  with  that  information,  will  be 
found  in  Appendix  YII.  to  the  Report  for  the  year  1888-9.  A 
paragraph  in  that  Appendix  (p.  60)  explains  the  use  that  is  made  of  the 
monthly  schedules  sent  in  t>y  the  observers. 

V. — Extra  Stations. 

No  returns  from  Stations  of  the  Fifth  Class  are  published  by  the 
Office,  but  some  of  them  are  regularly  used  in  the  checking  of  the 
Storm  Warnings,  and  all  are  available  for  any  special  investigation  that 
may  be  taken  up. 

The  rainfall  values  at  these  stations  are,  however,  copied  and  supplied 
to  Mr.  Symons,  F.R.S.|  for  publication  in  ^  British  Rainfall." 


■5!S'  StSl)S,\S\^iS'&v^  Council. 
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APPENDIX  XVI. 

Accessions  to  the  Librabt  dxtrino  thb  Year  ending 

31st  March  1891. 

*  AMch.  [W.  E.]-~MeteorologiBche  Beobaohtnogen  in  TranskankMieii.  La  le 
12  ayril  1850.    la.  40.    {BidL  CL  Pkys.  Math.  Acad,  Imp.  Sc,  St,  Petersb.,  ix.)]    j 

Adelaide  Observatory. — ^Meteorological  obeervations  made  at  the  Adelaide 
ObserYatorjTy  and  other  places  in  Sonth  Amtralia  and  the  Northern  Teiritory,  nnder 
the  direction  of  C.  Todd.  ISSS,  1888.  2  yoU.  sm.  f>.  Adelaide,  1889-90. 
ri887,  1890.] 

11  AgamenXLOney  G. — ^II  terremoto  a  Roma  del  23  Febbndo,  1890  ed  11  sitmo- 
metrografo  Brassart.  sm.  f".  Roma,  1890.  (^Ann.  Uff,  Centr,  Meteor,  e  Geodincm,, 
X.,  1888,  Parte  !▼.) 

II  Sopra  la  cotrelanone  dei  terremoti  cou  le  pertorbaxioni  magnetiche. 

la.  S*^,    Roma,  1890.    (^Bend,  R,  Acead.  Lincei,  vi.,  1890,  p,  21.) 

II  As^nilar  SantilUbl,  B.  —  Apuntes  relativos  ik  algunos  obaervatorios  6 
institntOH  meteorol6gicos  de  Eoropa.  la.  8<*.  Mexico,  1889.  {Mem,  Soc.  Cient, 
ArUonw  Alzate,  iii.,  1889,  No,  1.) 

•—  Bibliografia  meteorol6gica  mexicana  que  comprende  las  pnblicaciones  de 
meteorologia,  fisica  del  globo  7  climatologia  hechas  hasta  fines  de  1889.  la.  8<*. 
Mexico,  1890. 

[Algiers,    Service  Mitiorologique    du   Oonvemement  G^n^ral  de 

TAlgerie.] — ^Bulletin  m^t^rologiqve  de  I'AJg^rie.    1890,  Jan.  1— >Dec.  81.  oblong 
imT?.     Sheets. 

[Allahabad,  Meteorological  Office.] — Brief  sketch  of  the  meteorology  of 

the  North-Westem  Provinces  and  Oadh,  and  adjacent  parts  of  R&jpntana  and  the 
Panj&b.     1889.    sm.  f^.    s.l.e.a. 

*  II  Allen,  W.,  and  Woods,  S. — ^Barometrical  measurements.  4<'.  LondoE, 
1817.     (Trans,  Geol,  Soc.,  iv.) 

American  Heteorological  JonrnaL — A  monthly  review  of  meteorology, 

medical   climatology,  and  geography.      Edited  by  ]£.  W.  Harrington,  A.  X. 
Botch,  and  W.  J.  Herdman.    Vol.  VI.,  1889-1890.     la.8o.     Ann  Arbor,  s.a. 

Amsterdam,   Eon.   Nederlandsch  Aardr\jkskimdig  Ghenootschap.— 

Tijdschrift    .    .    .    onder  redactie  van  C.  H.  Kan  en  J.  JE.  C.  A  Timmermaxu 
Tweede  serie.    Deel  vii.    2  vols.    S"^,    Leiden,  1890. 

*  Andrews,  W.— Famous  frosts  and  frost  fairs  in  Great  Britain.  Chronicled 
from  the  earliest  to  the  present  time.    sm.  4«.    London,  1887. 

*  AragO,  F. — CEuvres  de  Fran9ois  Arago,  publi^es  d*apr^s  son  ordre  sous  la 
direction  de  J.- A.  BarraL  Memoires  scientifiques.  Tomes,  i.-ii.  2  vols.  8°. 
Paris  and  Leipzig,  1858-59. 


AngOStin,    F. — Uber  die  Scbwanknngen  des  Wasserstandes  in  Moldau.    la. 
8*.     {Sifzungsb,  k.  bdhm,  GeselUch,  Wissensch.,  1891,;?.  50.) 

Avignon,  Commission  V^t^orologiqne  du  D^partement  de  Vanclnse.— 

Compte-rendu  pour  Tannic  1889.    sm.  F.    s.I.ca. 

Azambnja,  G.  A  de. — Annuario  da  Provincia  do  Rio  Grande  do  Sul  para  o 
anno  de  1891.     sm.  8°.    Porto  Alegre,  1890. 

Balti  B.  de  Cela,  J. — Observaciones  efectuadas  en  la  Estacidn  Meteoroldgica 
de  Vilafranca  del  Panadas  durante  el  ano  1890.    8«.    Vilafranca,  1891. 

Batavia,  Magnetical  and  Meteorological  Observatory.—Observatiomi 

.     .     Published    .     .     .     under    the    direction  of   J.  P.  van  Dor  Stok. 
Vol.  xii.,  1889.    ^.    Batavia,  1890. 

NoTB.— Books  marked  *  have  been  acquired  bv  purchase ;  the  others  are  donations  from 
inatitntions,  sodettos,  or  authors.  Those  marked  ||  are  excerpt  papers,  extra  copies  of  which 
have  been  separatebr  printed' 

In  some  cases  additional  publications  have  been  received  benides  those  spedfled,  but  only 
completed  volumes  or  years  are  given  here. 
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Bataviay  Observatorinm.  —  Begenwaarneminiren  in  Nederlandncfa-IndiS. 
Elfde  Jaarg.  1889.    Door  J.  P.  Van  der  8t(dc.    8».    Batayia,  1890. 

Title-page  and  Pie&ce  in  the  English  language  also. 

Baxendell,  J. — Abstracts  of  obserrations  at  the  Southport  meteorological 
observatory  for  the  weeks  ending  Jan.  7,  1887-Jan.  2,  1891.    SUps. 

II  .  Abstract  of  meteorological  results  for  the  Borough  of  Southport. 
Ayerages  for  the  18  years,  1872-89  inclusive,  oblong  18^  Sheet.  (^Southport 
Corporation  Year  Book  for  1890-91.) 

* On  the  lelaligms  between  the  decrement  of  temperature  oh  ascending 

ip  the  atmos^ere,  and  other  meteorological  elements.    Read    .    .    .    1862.    8*. 
[ilfem.  Lit.  Phil.  Soc.  Manch.,  3rd  ser.,  ii.,  p.  132.] 

*  BebbeT)  W.  J.  Tan.*— -Die  Wettervorhersage.  Eine  praktische  Anieitung  lur 
Wettervorhersage  anf  Grundlage  der  Zeitnngswetterkarten  und  Zeitungswetter- 
berichte  fILr  alle  Berufisarten.    la.  8<'.    Stuttgart,  1891. 

Belize. — Summary  of  meteorological  observations  at  St.  Joseph's  Observatory 
daring  the  months  of  JaD.-— Dec.  1890.  4^  Sheets.  (^The  Angdus,  Belize^ 
1890-91.) 


Bergy  E. — Uber  die  Beobachtungen  der  Schneedecke  im  Europ&ischen  Boss- 
land  in  der  ersten  H&lite  von  1890.  Der  Akademie  vorgelegt  am  20  Nov.  1890, 
sm.  f».    St.  Petersburg,  1891.    (Repert.  IHeteor.,  xiv.,  No.  5.) 

II  Bergmann,  B. — iJber  die  Abwelchungen  der  Temperaturen  und  Niedersch- 
Isgsmengen  im  Europftischcn  Bussland  von  ihren  Normalwerthen  wfthrend  des 
E^hlings  undSommers  1890.  Der  Akad.  vorgelegt  am  20  Nov.  1890.  la.  4<*. 
St.  Petersburg,  1891.    (^Repert.  Meteor.,  xiv.,  No.  6.) 


,  BevtflChe  meteoroloeiBChe  Oesellachaft— BeHfner  Zweigverein  der 
Deutschen  meteorologischen  GesellBchaft.  Achtes  Vereinsjahr,  1891.  8^  Berlin, 
1891. 

HydroffraphiBcheB  Amt  d,9B  Beichfl-Marine-Amts.— Aumlen  der 

Hydrographie  und  maritimen  Meteorologie.    xviii.,  Jahrg.  1890.    la.  S:    Berlin, 
s.a. 

II Koniglich  PrenMisebeB  meteorologisches  Iiuititnt— ^itterung 

nach  den  Beobachtungen  des  kOniglichen  meteorologischen  Instituts.     1890,  Jan.*— 
Dec.    la.  4**.    (^Statist.  Korresp.) 

Bezoldy  W.  V. — ^^  kOniglich  Freussische  meteorologische  Institut  in  Berlin 
find  dessen  Observatorium  bei  Potsdam,    la.  8**.    Berlin,  1890. 

Biblioth^ue  UniTerselle  [et  Bevne  Suisse].  ArduTes  des  ecieaces 

j^iyBi^ues  A  iiatarelles.—Troi8iime  periode.    Tomes  xziii.-xxiv.    2  vols.  8*. 
Geneve,  1890. 

*  Blyth,  A.  W. — A  manual  of  public  health.    8<».    London,  1890. 

Bombay.  Oovemme&t  ObServatory.^Magnetical  and  meteorological  obser. 
▼ations  maae  at  the  Government  Observatory,  Bombay,  in  the  years  1888  and 
1889,  under  the  direction  of  C.  Chambers  and  F.  ChamberSi  together  with 
appendices  containing  accounts  of  magnetic  researches,    f^    Bombay,  1890. 

(^ > )  Report  on  the  condition  and  proceedings  of  the  Grovemment 

Observatory,  Col&ba,  for  the  year  which  ended  with  the  SOth  June,  1890.   f>.    8.1.e.a« 

[ Meteorological  OfB.ce.] — ^Brief  sketch    of  the  meteorology  of  the 

Bombay  Presidency  in  1888-90.    2  parts,  f^.     (Bombay,  s.a.) 

*  Bompas,  Bight  Bev.  W.  C. — Diocese  of  Mackenzie  River,  sm.  8<*.  London, 
1888. 

II  Bresdna,  A. — ^Die  Meteoritensammlung  des  k.k.  mineralogischen  Hofkabinetes 
in  Wien  am  1.  Mai  1885.  la.  S**.  Wien,  1885.'  (Jakrh.  k.k.  geol.  Beichsaiutalt, 
1885,  Bd.  85,  Heft  I,  p.  151.) 

Brisbane,  Chief  Weather  Bureau.— Special  report  on  the  floods  of  1890,  with 

notes  on  the  meteorology  of  previous  seasons.     (By  G.  L.  Wragge.)    sm.  f». 
Brisbane,  1890. 


Govemment  Xeteorological  Observer.— Summary  of  meteoroioncai 

observations  taken  at  Brisbane.    Jan.  1869  to  June  1872,  Jan.  to  Nov.  1875,  July 
and  Aug.  1880.    oblong  8^.    Sheets. 

— — Summaries  of  meteorological  observations  taken  at  Gape  Moreton. 

Apl.— Dec.  1871,  Jan.— Mch.  1875,  Jan.— Mch.  1880.    oblong  8^,    Sheets. 
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BrislMUie^  GoTenunent  Keteorological  OlwerYer.— Summaries  of  meteoro- 
logical olMervationft  taken  at  Cooktown,  during  the  months  of  January,  Fehraarj 
and  March,  1880.    ohloDg  8**.     Sheet. 

'  Snmmariefl  of  meteorological  observations  taken  at  Rarenswood^ 

Ang.  1870 — ^Mch.  1872.    oblong  8<'.     Sheets. 

Snmmaries  of  meteorological  observations   taken  at  Somerset^ 

Gape  York.    Avl^, — Dec.  1869,  Jan. — ^Mch.  1875.    oblong  8^.    Sheets. 

— — — —  Summaries    of    meteorological    observations   taken    at   Sweer's- 

Iflland,  Gnlf  of  Carpentaria.    Jan.  1870 — Dec.  1871.    oblong  8<>.    Sheets. 

.....^  Summaries  of  meteorological  observations  taken  at  Toowoomba. 

ApL  1871 — ^Mch.  1872,  Jan. — June  1875.    oblong  8<*.     Sheets. 

Summaries  of  meteorological    observations   at  Toowoomba  and 

Warwick  during  the  month  of  July  186».    oblong  S^.    Sheet. 

■  Summaries    of    meteorological    obflervations    at    Toowomnba, 

Warwick,  and  Cape  Moreton.    Aug.  1869 — Mch.  1871.    oblong  8°.    Sheets. 

-^— Summaries  of    meteorological    observations  taken  at  Warwick^ 

April  1871— Mch.  1872.    oblong  S*.     Sheets. 

— —  Table  of  rainfall.     Feb.  1870— Juno  1872  and  1874.     sm.  f». 

Sheets. 

Post  and  Telegraph  Department,  Chief  Weather  BureaxL— 

The  Queensland  meteorological  record.     1889,  Jan. — Dec.    f*.     Sheets. 
For  Jan.  and  Feb.  the  title  is  '*  The  climate  of  Queensland." 

Post  and  Telecraph  Department,  Meteorological  Branch. — 

Brisbane  Observatory,  Wickham  Terrace.    Meteorological  synopsis.     1890,  Jan. — 
Dec.    f*.    Sheets. 

—^  ._  Weather  chart  of  Australasia.  1890,  Jan.  1 — Dec.  81.  la.  f^.. 
Sheets. 

Britiflh  North  Borneo  Herald  and  Official  Gazette.     Vol.  viii.    1890. 

Nos.  1-12.    f>.     Sandakan,  1890. 

Contains  meteorological  observations. 

BrUBSels,  Ohseryatoire  Royal. — ^Bulletin  met^rologique.  1890,  Jan.  1 — 
Dec.  31.    f*.     Sheets. 

II  Bnchan,  A.— The  meteorological  results  of  the  **  Challenger"  Expedition  in 
relation  to  physical  geography,     la.  8*».     {Proc.  R.  Geogr.  Soc,  1891,  Mch.) 

The  meteorology  of  Ben  Nevis.    Forming  Vol.  xxziv.  of  the  Trans.  R. 

Soc.  Edinb.     40.    Edinburgh,  1890. 

Bucharest,  Academia  Bomana.'-Analele.  Seria  ii.  Tom.  xi.~xii.,  1889- 
90.     2  vols.     4<*.     Bucuresci,  1890. 

BnenoB  Ajres,  Oficina  Heteoroldgica  Argentina.   Anales  .    .    .  por  su 

Director  Q.  Q,  DaviB.    Tomo  vii.    la.  4^    Buenos  Aires,  1889. 

(Calcutta,  Meteorological  Office,  Bengal.)  — Administration  report  of  the 
Meteorological  Reporter  to  ihe  Government  of  Bengal  for  the  years  1887-90.  With 
summary  of  the  meteorology  of  the  year  1889.     f*.    s.l.e.a. 

(^ )  Meteorological  and  rainfall  table  of  the  Province  of  Bengal  for  - 

the  ifeeks  ending  January  4,  1890,  to  January  3,  1891.    f^ 

Meteorological  and  rainfall   table  of  the  Province  of  Bengal  for- 

the  months  of  January  to  December  1890,  with  annual  tables,    sm.  f*. 

[ ]  Bay  of  Bengal  weather  chart.    1890,  Jan.  1 — ^Dec.  31.    sm.  f».. 

Sheets. 

_^-.  Bengal  daily  weather  report.     1890.    sm.  f*.    Sheets. 

These  reports  are  only  published  during  the  rainy  season. 
[ ]  Summary  of  the  meteorology  of  the  year  1889.    sm.  f*.    s.l.e.a. 

Calcutta,  Meteorological  Office,  India.— Abstract  of  the  results  of  meteoro- 
logical obeervattoDS  taken  at  the  Alipore  Observatory  in  the  months  of  Jan. — Dec 
1890.    sm.  f .     Sheets. 

•^— .-  _  Abstract  of  the  results  of  the  barometric  and  thermometric  obser- 
vmtions  taken  at  the  Meteorological  Office,  Chowringhee.  1890,  Jan. — Dee.  sm.  f>. 
Sheets. 

Cyclone  memoirs.    Part  ii.    Bay  of  Bengal  ^clone  of  August 

21at-28th,  1888.    Published    .     .    .    under  the  direction  of  J.  Eliot.     la.  8*- 
Calcntta,  1890. 

Cyclone  memoirs.    Part  iii.    Bay  ti  Bengal  cyclone  of  September 

lSth-20th,  and  October  27th-81st,  1888,  and  Arabian  Sea  cyclone  of  November* 
6tb-9th,  1888.     Published    .     .    .    under    the  direction   of  J.  SUot.      ia.  8*. 
Calcutta,  1890. 
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[Calcutta,  Keteorological  Office.  India.]— Hand-book  of  cyclonic  storms  in 
the  Bay  of  Bengal.     For  the  nse  of  sailors.    By  J.  Eliot.    la.  8<*.    Calcutta,  1890. 

[ ]  India   daily  weather   report    1890,   Jan.    1 — ^Dec.     81.    f». 

Sheets. 

[ ]  Memorandum   on  the  snowfall  in  the  mountain  districts   of 

Northern  India  and  Afghanistan  and  the  abnormal  features  of  the  meteorology 
of  India  during  the  period  January  to  May,  1890.    f®.    (Simla,  1890.) 

[ ]  Preliminary  report  on  the  meteorology  for  the  year  1889,  pre- 

pared  in  the  Meteorological  Office,  Government  of  India,    sm.  f>.    s.l.e.a. 

[  ]  Report  on  the  administration  of  the  Meteorological  Department 

of  the  Government  of  India  in  1889-90.    f .    s.l.ca. 

[ ]  iteport  on  the  meteorology  of  India  in  1888.     14th  year.    By 

J.  Eliot.    f°.    Calcutta,  1890. 

Results  of  the  meteorolo^cal  observations  taken  at  the  Alipore 

Observatory,  from  .5th  January  1890  to  8rd  January  1891.    sm.  f^.     Sheets. 

— ^-— Results  of  the  barometrical  and  thermometrical  observations  taken 

at  the  Meteorological  Office,  Chowringhee,  f^om  5th  January  1890  to  3rd  January 
1891.    sm.f>.     Sheets. 

Cambridge  (Kass.),  Afltronomical  Observatory  of  Harvard  College.— 

Annals.  Vol.  xxii.  Meteorological  observations  made  on  the  summit  of  lake's 
Peak,  Colorado,  .  .  .  height,  14,134  feet,  January,  1874,  to  June,  1888,  under 
the  direction  of  the  Chief  Si^al  Officer,  U.S.  Army.   la.  4<>.    Cambridge,  1889. 

II New  England  Meteorological  Society.— Bulletin  of  the  New 

Bngland  Meteorological  Society,  in  co-operation  with  the  Astronomical  Observatory 
of  Harvard  College  and  the  United  States  Signal  Service.  Appendix  for  the  year 
1889.  la.  4^  Cambridge,  Mass.,  1890.  (^Ann,  Aitr,  Obs,  Harvard  ColL,  xxi.. 
Part  ii.,  p.  107.) 

Bulletin,  1890.    Jan. — Dec.    A^,    B.l.e.a. 

II Investigations  of  the  New  England  Meteorological  Society  for 

the  year  1889.  An  investigation  of  the  sea-breeze  by  W.  M.  Davifl,  L.  G. 
Scbnltz,  and  B.  De  C.  Ward,  la-  4®.  Cambridge,  1890.  (^Ann,  Astr.  Obs, 
Harvard  CoU.,  xxi.,  Part  ii.,  p.  215.) 

[Report  of  the  seventh  annual  meeting,  referring  specially  to 


tornadoes.]     la.  8**.     {Amer.  Meteor,  Journ.,  1891,  Jan,,  p.  433.) 

Cape  Town,  Meteorological  CommiBsion,  Cape  of  Good  Hope.— Report. 

1889.    sm.  f^.     Cape  Town,  1890. 

Carlaruhe,  Centralbnreau  filr  Meteorologie  nnd  Hydrographie.— 

Deutsches  meteorologisches  Jahrbuch  fCLr  1889.  Qrossherzogthum  Baden.  Die 
Ergebnisse  der  meteorologischen  Beobachtungen  im  Jahre  1889.  Bearbeitet  von 
.    .    •    Ch.  Schnltheiss.    la.  4^    Karlsruhe,  1 890. 

Centralbnreau  filr  Meteorologie  nnd  Hvdrographie  im  GroBS- 


herzogthnm  Baden. — Uebersicht  der  Ergebnisse  der  an  den  oadischen  meteorolo- 
gischen Stationen  angestellten  Beobachtungun,  nebst  Wasserstandsaufzeichnungen 
an  den  wichtigsten  Hauptpegeln  des  Rheins.     1890,  Jan. — ^Dec.    f^.     Sheets. 

*  II  Carpenter,  W.  B. — Sunmiary  of  recent  observations  on  ocean  temperature, 
made  in  H.M.S.  '*  Challenger  **  and  U.S.S.  '*  Tuscarora  " ;  with  their  bearing  on  the 
doctrine  of  a  general  oceanic  circulation  sustained  by  difference  of  temperature. 
8<».    London,  1875.     {Proc.  R,  Geogr.  Soc,  xix.,  1875.) 

Camthere.  G.  T. — The  variation  of  the  magnetic  needle  at  Paris.  8<'.  Dated, 
West  Brighton,  1891. 

*  II  Celsins,  A. — Observationes  qusdam  astronomiccs  et  meteorological  habitte 
Upsaliie  anno  1789.    sm.  4°.    {Mhn,  aead,  sc^  Sav,  Strang.,  iv.,p.  129.) 

Christiania,  Den  Norske  NordhavB-Expedition.    1876-78.   xix.  Zoologi. 

Actinida  ved  D.  C.  DanielBBOlL    f^-    Christiania,  1890. 

In  the  English  language  also. 

XX.  Zoologi.    Pycnogonidea.    Ved  G.  0.  Sam.    f'.    Christiania, 

1891. 

In  the  English  language  also. 

Norsk  meteorolOgiBk  Institllt. — Oversigt  over  Luftens  Temperatur 


og  Nedb^ren  i  Norge.     1888, 1889.    3  papers.    8«.    8.r.e.a. 


Appendix  XVI.  79 

KorwegiBches  Meteorologisches  Institat— Jahrbuch  .   .    . 

fur  1888.    HenoBgegeben  yon  H.  MohJL    vm.  f>.    Chmdania,  1890. 

*  Ciel  Ot  Terre. — Bevue  popnlalre  d'astronomie,  de  m^ttorologie,  et  de  physique 
da  globe,    xi'ann^;  1890-91.    8*.    Bmzelles,  8.a. 

II  Clark,  J.  E.— The  wind-rash  at  York,  March  8th,  1890,  with  maps  and 
aneroidogrnms.    8".    (^Nat.  Hist.  Joum.,  ziv.,  p,  187.) 

*  Clomeilts,  H. — The  weather  problem.  Nob.  i.-vi.  6  parts.  8**.  ( Tintley't 
Mag.,  1890,  June — Nov,) 

-^—  The  prediction  of  storms  and  the  late  great  gale.  sm.  f>.  2  MS.  sheets. 
Dated,  Nov.  1890. 

Coimbra,  ObBervatorio  meteorologico  e  ma^etico  da  Universidade.— 

Ob((erya9de8  meteorologicas    .    .    .  1889.    f^.    Coimbra,  1890. 

CoUey,  E.,  Michkuie,  N^  et  Kazine,  H.— Observations  actinom^triques  ^ 
I'observatoire  m6t6orologique  de  TAcad^mie  Petrovsky  pr^  de  Moscoa.  la.  8<*. 
(Moscow),  1890. 

In  the  Bussian  language  with  B^um^  in  French. 

*  CoUinBOn,  B. — Journal  of  H.M.8.  ^  Enterprise,"  on  the  expedition  in  search 
of  Sir  John  Franklin's  ships  by  Bdiring  Strait.  1850-55.  By  Capt.  B.  Collinson. 
With  a  memoir  of  his  other  services.  Edited  by  his  brother,  Major-General  T.  B. 
Collinson.     8*^.    London,  1889. 

il  GolomlM).  Surveyor  General's  Office.-— Beport  on  the  meteorology  of 

Ceylon  for  1889.  By  F.  C.  H.  Clarke,  sm.  f>.  (^Ceylon  AdmimMtr,  Bep.,  1889, 
p.  B  1.) 

*  Cooper,  A.  J. — How  to  forecast  the  weather  months  in  advance.  8^.  London, 
1890. 

Copenhagen,  IHrnsk  Heteorologisk  Institat—Bailetin  m^t^oroiogique  du 

Nord,  publi^  par  lea  Instituts  m^t^rologiquea  de  Norv^ge,  de  Danemark  et  de 
Sn^e.    Ann^  1890.    oblong  8*.    Copenhague,  8.a. 

—  Maanedsoversigtover  Vejrforholdene.     1890,  Jan.— Dec.    f^. 

Kongelige  Danske  Videnskabemes  Selskab.— Oversigt  over  det 

.  .  .  .  Fornandlinger  og  dets  Medlemmers  Arbejder  i  Aaret  1889.  la.  8°. 
Kj^benhavn,  1889-90. 

"  Copenhagen  nnd  Hamburg,  Danisches  meteorologisches  Institat 

nnd  ifentsche  Seewarte. — Xaghche  synoptlsche  V^etterkarten  fur  den  nord- 
atlantiscben  Ozean  und  die  anliegenden  Theile  der  Kontinente.  v.  Jabrg.  Erstes — 
Viertes  Quart.,  Dec.  1885 — Nov.  1886.  4  vols.  f>.  Copenhague  et  Hambonrg, 
1889-90. 

II  Cracow,  C.  E.  Akademii  TJmiej^osci  w  Erakowie.— Materyjaly  do 

klimatoffrafii  Galieyi  sebrane  przez  sekcyje  meteorologiczna^  komisyi  fizyjogruficznej. 
1889.    Li.  8^    Erak<5w,  1890.     {Odbitek  ze  Sprawozd,  Kom,  fizyjogr.^ 

TL   E.    Stemwarte    in  ErakaiL — Meteorologische  Beobachtongen. 

1886-90.    la.  8^    Krakau,  1891. 

II  Crova,  A. — Bapport  sur  les  experiences  faites  ^  Montpellier  pendant  Tann^e 
1881  par  la  Commission  des  appareils  solaires.  4^  Montpellier,  1882.  (MSm. 
Acad.  Sc.  etc,  Montpellier,  Sect.  Sc,  x.,  1882.) 

Croydon,  XicroBOopical  and  Natural  History  dub.— [DaUy  rainfall  at 

stations  in  Kent  and  Surrey.]     1890,  Jan.— Dec.  4<>.  Sheets. 

— ^  Proceedings  and  Transactions.    Feb.  1888  to  Jan.  1889.    8<>. 

Croydon,  1889. 

Contains  *'  Beport  of  the  meteorological  sub-committee  for  1888." 

■ Beport  of  the  meteorological  sub-committee  for  1889.   8®.  IProc. 

and  Trane.  Croydon  Microec.  Nat.  Hist.  Club,  1889-90,  p.  223.] 

Contains  rainfall  observations  only. 

*  CuUixnore,  D.  E. — 'Ihe  book  of  climates.  Acclimatization ;  climatic  diseases ; 
health  resorts  and  mineral  springs;  sea  sickness  ;  sea  voyages ;  and  sea  bathing.  By 
D.  H.  Cullimore.  Second  edition,  with  a  chapter  on  the  cUmate  of  Alrica  as  it 
affects  Europeans,  by  Soigeon  [T«  S.]  Parke,    im.  S**.    London,  1891. 

*  Davy,  J. — Observations  sur  les  temperatures  de  I'oc^an  et  de  I'atmosph^re,  et 
sur  la  densit^  de  I'eau  de  mer,  iaites  durant  un  voyage  k  Ceylan.  Translated  from 
PhiL  Trans.,  1817,  Part  S.    8».  {AnnoL  de  Chimie,  vii.,  1817,  ji.  49.) 
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II  SecamPEy  L. — La  nei^e  et  let  eartetda  temps.  8*.  (CVf/  <f  TVrrr,  1891» 
JoMv.fp.  521.) 

Il  Denza,  F.— L'anticiclone  del  Novembre  1889.  4<».  Boma»  1890.  {AtH 
Accad.  Pont,  Nuovi  Lined,  zliii.,  1890. 

II Le  alte  pressioni  del  Decembre  1889  e  Gennaio  1890.  4^  Boma,  1890. 

(AtH  Acead.  Pont,  Nuovi  Lincei,  xlui.,  1890.) 

II  '  La  inclinazione  magnetica  a  Boma.    4^    Boma,  1890.    (^Atti  Accad, 

Pont.  Nuovi  Lincei,  xliii.) 

II  DevoIL — ^Beports  of  the  Ck>minUtee  on  the  climate  of  Devon.  Edited  by 
P.  F.  S.  Amery  and  E.  E.  (Hyde.  1st  to  8th  (second  series).  1881-1889. 
8  vols.     8**.     (TVaiu.  Devon  Aesoc,  Adv.  Sc,  xiv.-zzii.,  1882-90.) 

1887  has  been  omitted. 

*  DodffSOIl)  H.— Notes  on  the  meteorology  of  Ck>ckermoath.  S\  [TVoiu.  Cum- 
berland Assoc ,  Advanc.  Lit.  Sc,  ii.,  1877»;'.  41.] 

Dublin,  General  Register  Office. — Quarterly  retoms  of  the  marriages,  births, 
and  deaths  registered  in  .  .  .  Ireland ;  .  .  .  .  1890.  1st— 4th  quarters, 
Kos.  105-108.    la.  8*.    Dnblin,  1890-91. 

—.— -»  Weekly  returns  of  births  and  deaths  in  Dublin  (indoding  its 

suburban  districts),  and  in  fifteen  of  the  principal  urban  sanitary  districts  in 
Ireland,  1890.    la.  8^    Dublin.  1891. 

*  II  Dufonr,  L. — Notes  sur  le  probldme  de  U  variation  du  climat.  8«.  (^BulL 
Soc,  Vaud,  Se.  Nat.,  x.,  1870,  p.  859.; 

*  — ^—  Becherches  sur  la  diffusion  entre  Fair  sec  et  I'air  humide  k  trayers  une 
doison  de  terre  poreuse.    S^.    (^BuU.  Soc.  Vaud.  Sc,  Nat.,  xiii.,  p.  165.) 

[Eberswalde,  Hanxrtfltation  dee  forstliclien  VersuchsweBen  in  Preiu* 

sen.] — Beobachtung8-£fgebaisse  der  Ton  den  forstiichen  Versuchsanstalten  dea 
Kdnigrdchs  Preussen,  des  Hersogthums  Braunschweig,  der  thiiringischen  Staaten, 
der  Beichslande  und  dem  Landesdirectorinm  der  Provma  Hannover  eingerichteten 
forstlich-meteorologischen  Stationen.  Herausgegeben  von  A.  MtLttriclL  Seish- 
zehnter  Jahrg.    1890,  Jan. — ^Dec.    8°.    Berlin,  s.a. 

[ — *]  Jahresbericht  iiber  die  Beobachtungs-Ergebnisse  der  yon  den 

forstlichen  Versuchsanstalten  des  Kdnigreichs  Preussen,  des  Herxogthums  Braun- 
schweig, der  thilriDg^schen  Staaten,  der  Beichslande  und  dem  Landesdirectorinm 
der  Proyinz  Hannover  eingerichteten  forstlich-meteorologischen  Stationen.  Heraus- 
gegeben von  Dr.  A.  MtLttrich.    xv.,  Jahrg.,  1889.    8o.    Berlin,  1890. 

Edinburgh,  Boval  Sodety.— Proceedings.  Vols,  xv.-xvi.,  1887-89.  9  vols. 
8«.    Edinburgh,  1889-90. 


Eldiolm,  K. — ^Ueber'  die  Einwirkong  der  Ablenkenden  Kraft  der  Erdrotation 
auf  die  Luftbeweffang.  8<*.  Stockholm,  1890.  (JT.  Sveneka  Vet.-Akad.  Handl.^ 
Bd.  15,  Afd,  i..  No,  14.) 

II  Eliot,  J. — On  the  occasional  inversion  of  the  temperature  relations  between 
the  bills  and  plains  of  northern  India.  Bead  Dec.  4,  1889.  8^  Calcutta,  1890. 
(^Joum.  Aaiat.  Soc.  Bengal,  lix..  Part  ii.,  1890.) 

Elliott,  W.  B. — ^Meteorologioal  observations  at  Bichmond  Hill  Observatory, 
Grenada.     1887,  Feb.  4>17,  1888.     2  sheets.    (CuUingefrom  Gov.  Gazette.) 

II  Ellis,  W. — On  the  difference  produced  in  the  mean  temperature  derived  from 
daily  maximum  and  minimum  readings,  as  depending  on  the  time  at  which  the 
thermometers  are  read.  la.  8**.  (^Quart.  Joum,  B.  Meteor.  Soc,,  xvi.,  1890, 
p.  213.) 

— ..-  On  the  relative  prevalence  of  different  winds  at  the  Boyal  Observatory, 
Greenwich,  1841-1889.  la.  8^  (QuarL  Joum.  B,  Meteor.  Soc.,  xvi.,  1890, 
p.  221.) 

»— ^—  On  the  (tinmal  variations  of  magnetic  elements,  as  depending  on  the 
method  of  tabulation.    8°.    (PAt7.  Afo^.,  1891,  Jan.,  p.  36.) 

Emden,  NatnrforBcliende  Oesellgehaft.— Jahresbericht  ...   pro  1888- 

89  nebst  Festschrift  fiber  die  Feier  ihres  75  j&hrigen  Bestehens.    74.   8<'.   Emden, 
1890. 

England  and  Wales.— *Map  showing  tines  of  equal  magnetic  deelinalion  for 
January  1, 1891.    Suppl  to  '<  Colliery  Guardian,"  1891,  Jan.  2.    P.    Sheet. 

*  Everest,  B. — On  the  revolution  of  the  seasons.  8*.  [Jbum.  Asiai.  Soc. 
Bengal,  v.,  1886,  p.  281.] 
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Fa]itiout&:  Royal  Ctonwall  Polyteehiiio  Society.'-A&mml  tepoil  57tiu 

1889.    8«.    Fklmouth,  8.a. 
Fineman,  C.  (J. — ^Nephoscope  marin.    am.  S".    (Up'a'a,  1890.) 

II  Fines,  — . — ^Det  YariKtioQS  de  r^lectn'cit^  atmosph^rique  &  Ferpignan.    la.  8*. 
Lille,  1890.     {CompL  rend,  Congr,  Miteor.  Intemat.) 

I!  !lnfluence  de  Thumidite  sur  le  bifilaire  magn^tique  et  mojen  dd  la  coriiger* 

la.  8».    Xille,  1890.     (Compt.  rend.  Congr,  MiUor,  Internat.) 

II  ■     BeTue  cUmatologiqae,  mSt^orologique,  agricole  et  sanitaire  de  I'ami^ 

1889  k  Perpignan.    4®.     IBull.  MiUor,  Dipart,  Pyrenees-Orient.^  1889,  p.  83.] 

*  Finley,  J.  P.^-Storm  track,  fog  and  ice  charts  of  the  North  Atlantic  Ocean, 
aad  hurricane  track  charts  of  the  Gulf  of  Mexico,    la.  4°.    Boston,  Mass.,  1889. 

Fits  Gerald,  [0.  F.],aild  CnUum,  J.  E. — Reports  on  the  magnetic  obser- 
vations at  Valentia.  8*».  Dublin,  1889.  (Proc,  R.  Irish,  Acad.,  Srd  ser.,  i,, 
p.  221.) 

Fiume,  E.  E.  Karine-Akademie. — Meteorologisohe  Beobachtnngen.  1890, 
Jan. — ^Dec,  and  Kesnlts.    la.  8<'.    Sheets. 

*  Folie,  [F.] — Petite  dimatologie  de  Tamateur  et  de  ragrionltenr  beiges,  sm. 
8«.    Bruxelles,  1886. 

—  Sur  la  cavse  principale  de  la  direction  plongeante  da  yent  et  des  calmes 
tropieaux.    S".     IBull.  <icad.  se,  Belgique,  3»*  sir.,  viii.,  p,  759.] 

Forst^n,  R. — ^Beitrage  sur  Kentniss  der  oberen  Luflstrpme.  4\  Helsingfors, 
1890. 

II  Fox,  W.L.— Meteorological  tables  for  Falmonth  and  the  Scilly  Islands,  for 
€he  year  1889,  with  notes.  8^  Falmouth,  [1890.]  (ilnn.  Jiq).  Roy.  Comw. 
Polyt.  Soc.,  1889.) 

Frankfort  am  Main,  Physikalisclier  Verein.— Jahresbericht .  •   •  f ur 

dsB  Bechnungsjahr  1888-89.   8«.    Frankfurt  a/M.,  1890. 

*  II  Ckulolin,  A.— in>€r  das  Gesetz  der  Yeranderlichkeit  der  Winde.  Lu  le 
7  Nov.  1889.  la.  40.  St.  P^tersbourg,  1890.  (^Mim.  Acad.  imp.  sc,  St.  Piter^., 
vii«  air.,  xxxyii.,  No.  10.) 

*  Ghimier,  J.  G. — ^Trait^  de  m6t6orologie,  ou  physique  du  Globe.  8<>.  Braxelles, 
1837. 

Oeneva,  S0Ciit6  de  Wograpllie.--Le  Globe.  Journal  g^ographique.  Tome 
xzix.    la.  8<>.    Geneve,  1890. 

*  GlaiBher,  J. — Comparison  of  the  atmospheric  pressure  in  Palestine  and  in 
England  in  the  ten  years  ending  1889.  8°.  (^Quart,  Statement,  Palestine  Explor, 
Fund,  IS91,  Jan.,  p.  A9.) 

*  ■  Meteorological  observations  atSarona  (near  Jaffa,  Syria).  1886-1889. 
A  parts.  8«>.  {Quart.  Statement,  Palestine  Explor.  Fund,  1890,  Jan.,  Apt.,  July, 
Oct) 

II  Glyde,  E.  £. — Abstract  of  meteorological  observations  made  at  Kirkham, 
Babbacombe,  Torquay,  during  the  year  1890.    f>.    Sheet.    (^Torquay  Directory.^ 

Gonzalez,  B.  G. — Ensayo  de  meteorognosia  de  la  Ciudad  de  Puebla.  8<>.  Puebla, 
1889. 

Gratz,  natnrwissenflchaffclicher  Yerein  f&r  Steiermark.— Mittheilungen. 

1889.    la.  S**.    Graz,  1890. 

Greenwich,  Boyal  Observatory.— Report  of  the  Astronomer  Royal  to  the 
Board  of  Visitors    .    •    .    read    .    .    .    1890,  June  7.    la.  4^    s.l.e.a. 

■  —  Results  of  the  magnetical  and  meteorological  observations  made 

at  the  Royal  Observatory,  Greenwich,  in  the  vear  1888  ;  under  the  direction  of 
"W.  H.  IL  Chrittie.    hi.  4».    London,  1890. 

Greenwood,  W.  N. — ^Eludonometric  tide  tables  for  the  United  Kingdom  •  •  • 
1891.    sm.  8^.    Lancaster,  s.a. 

Eludonometric  pocket  tide  tables  for  the  Lancashire  Coast  and  Bristol 

<ChAnnel    •    •    •     1891.    sm.  8°.    Lancaster,  8.a. 

II  Hal>enicllt.  S.— I>ie  tirsachen  der  Cyklone  des  nordatUtntificher  Oceans. 
S;    {Zeiisckr.  Sehul-Geoyr.,  xi.  Jahrg.,  vi.  befU) 
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II  Haldane,  J.  8.,  and  Pembrev,  K.  S.— An  improved  method  of  determimng 
^isture  and  carbonic  acid  iu  air.    8^.    (^Phil.  Mag.,  1890,  Apl^  p.  806.) 


82  Report  qf.  tlte  Meteordogical  Council. 

*  II  HadUstrOQIli,  G.  0. — Calealam  obeenrationmn  barometriearum,  sympiezo- 
metricarum  et  thermometricaram,  quae  sab  itinere  circa  tellurem  institait  NobiL 
▼.  Schantz,  proponit  G.  G.  Haelktroem.  Lu  le  21  jnin,  1889.  la.  4^  (MHn,  sav. 
itrang.,  iv.,  p.  278.) 

'  II  Hagetrdm,  E.  L.,  and  Falk,  A.^Me8aTe8  de  noages  fiutes  dans  les 
montagnes  de  Jemtland  pendant  T^t^  de  1887.  8^  (O/oersigt  k,  Vetensk.-Akad. 
Fdrhandl,,  1891,  No.  I,  p.  8.) 

II 
moisture 

Halle,  KalBerliclie  leopoldino-carolinische  deutsche  Akademie  der 

Natarfoncher. — Leopoldina.    Heft  xxT.     1889.    la.  4«.    Halle,  1889. 

Hamlmrg^,  Dentscho  Soewarte. — Aos  dem  Archiv  der  Deatscben  Seewarte. 
zii.  Jahrg.,  1889.    la.  4°.    Hamburg,  1890. 

'  _—  Deutsches  meteorologisches  Jahrbuch  iUr  1889.  Beobachtimgs- 
System  dor  Deutschen  Seewarte.  Eigebnisse  der  meteorologiscben  Beobachtungen 
.    «    .    Jahrg.    xii.    Bm.  f**.    Hamburg,  1890. 

— — Deutsche  uebeneeisehe  meteorologische  Beobacbtongcn.  Heft  iii. 

sm.  K    s.l.e.a. 

— ~—  ^—  Mouatsbericht  der  Deutschen  Seewarte  fUr  jeden  Monat  des 
Jahres  1889.    Jahrg.  xiv.    la.  8<*.    Hamburg,  ba. 

— Retultate  meteorologischer  Beobachtungen  von  Deutschen  und 

HollftDdischen  Schiffen  f Ur  Eingradfelder  des  nordatlantischen  Ozeans.  Quadrate  76, 
149,  Nos.  Yiii.-iz.    2  vols.    la.  4<*.    Hamburg,  1889-90. 

^— ^ Vierteljahrs-Wetter-Kundschau  an  der  Hand  der  tSglichen  synop- 

tischen  Wetterkarten  ftir  den  nordatlantischen  Ocean  des  Dftnischen  meteorolo- 
gischen  Instituts  und  der  Deutschen  Seewarte.  Bd.  ii.  1884->85.  la.  8<*.  Berlin, 
1889. 

Wetterbericht.    Jahrg.  xv.    1890,  Jan.  1.— Dec.  31.    f*.  Sheets. 

Hands  and  Co.,  A. — ^illustrated  catalogue  of  lightning  conductors,  vanes,  finials, 
&c.    4°.    London,  6.a. 

II  H%im,  J. — Bemerkungen  uber  die  Temperatur  in  den  Cjklonen  und  Anti- 
cyklonen.    sm.  f**.     {Meteor.  Zeitschr.,  1890,  Sept.,  p.  328.) 

Das  Luftdruck-Maximnm  vom  November  1889  in  Mittel-Europa,  nebst 


Bemerkongen  uber  die  Barometer- Maxima  im  Allgemeinen.    la.  4^    Wien,  1890. 
(^Denkschr,  math.'-naturw.  CL  k,  Akad.  Wisaenach.^  Ivii.,  1890,  p.  401.) 

Das  Luftdmckmaximnm  vom  November  1889  in  Mittel-Europa,  nebst 


Bemerkungen  tiber  die  Barometermaxima    im  Allgemeinen.     la.   8<*.      (^Anz.  k. 
Akad.Wisaeri8ch.f  Wien,  Sitz,  math.'naturw.  CL,  17  Apl.  1890.) 

—  Die  Yerlinderllchkeit  der  Temperatur  in  Osterreich.    la.  8".     (Jf .  Akad, 
Wissensch.,  WieUf  Sitz.  math.-natttrw.  CL,  1890,  Dez.,  p.  252.) 

and  Hellmann,  G.— Tflgliche  Periode  der  Monatsextreme  des  Baro- 


meterstandes.    sm.  t^.    (^Meteor,  Zeitschr.,  1S91,  Jan.,  p,  24.) 

Hansa. — Zeitschrift  fur  Seewesen.  (Redigirt  und  herausgegeben  von  W.  TOn 
Freeden.)    zxvil.  Jahrg.,  1890.    sm.  f^.    Hambuiig,  s.a. 

II  Harding,  C.— -The  cold  period  at  the  beginning  of  March,  1890.  la.  8^ 
(^Quart.  Journ,  JR.  Meteor.  Soc.,  xvi.,  1890,  p.  152.) 

*  (Harries,  H.)— The  progress  of  weather  study,  la.  8**.  {NaL  Rev.,  1890, 
Sept.,  p.  26.) 

*  Harris,  W.  S. — Beport  on  the  working  of  Whewell  and  Osier's  anemometers 
at  Plymouth,  for  the  years  1841,  1842,  1843.  8«.  {Eep.  Brit.  Assoc,  adv.  sc., 
1844,  j7.  241.) 

Havana,  Beal  Colegio  da  Belen  de  la  Compania  de  Jesus.—Observa- 

ciones  magn^ticas  y  meteorol6gicas.     1887.    f^    Habana,  1889. 

Haviland,  A. — Scarborough  as  a  health  resort :  its  physical  geography,  geology, 
climate,  and  vital  statistics,  with  health  guide  map,  &c.    S°.    London,  1883. 

if  Hayden,  E. — The  law  of  storms  considered  with  special  refbrence  to  the  North 
Atlanuc.  Bead  before  the  Nat.  Geogr.  Soc.,  Nov.  15, 1889.  la.  8^  C^at.  Geogr, 
Mag.,  Washington,  ii.,  No.  3.) 

II  Hasen,  H.  A. — Anemometer  comparisons.  8^.  (^Amer.  Met.  Journ.,  1889, 
Mch.) 

II  *— —  Cloud  formation,    b.  8".    (Amer.  Meteor.  Journ.,  1889,  Sept.) 
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II  Hftzen,  TL  A. — Determination  of  **  prerailing  wind  direction/'  la.  S^,  {Amer. 
Joum.  SCf  zxxiv.,  1887,  p.  461.) 

II  [HaieXL]|  H.  A. — Pressure  and  temperature  in  low  and  high.  80.  (^Amer, 
Meteor.  Joum.,  1887,  Oct,) 

II  Hazen,  H.  A. — Storms  and  a  central  ascending  cunrent.  8^  (^Amer,  Met, 
Jowm^  1389,  July.) 

11  -^—  The  relation  between  wind  Telocity  and  pressure,  la.  8®.  (ilaier. 
J<mm,  Sc.^  Srd  ser.,  xxxiy.,  1887,  p.  241.) 

[Hasen],  H.  A. — Tornadoes.    8*.    {Amer.  Met.  Jaum.,  1887,  Aug.) 

*  Health  Besorte.  home  and  foreign.  Where  to  go  for  a  healthy  holiday, 
summer  or  winter.  The  holiday  number  of  the  London  Medical  Becorder,  June, 
1890.    la.  8«.    London,  [1890]. 

U  HeUmann,  0. — Die  Reffenrerh&ltnisse  rom  22  bis  24  November  1890  in 
Mittel-  und  Westdeutschland.  m.  4^.  (Berlin,  sa.)  (CenJtnUhlait  der  BauvenoaU 
tung,  1891.) 

-^^—  Hdbe  der  Schneedecke  am  letsten  (81)  Januar  1891  in  Norddeutschland. 
^.  Berlin,  1891.  {Zweite  Beilage  Deut$ch,  Beichs-Anteiger  u,  K&nigLPreuu. 
SiaaU  Anzeiger,  1891,  Feb.  9.) 

Helsuigfoni,   Finaka  Vetenakaps-Societeten.  —  O^ersigt  af  Finska 

Vetenskaps-SocietetensForhandUngar.    xxxi   1888-89.    la.  8<>.    Helsingfois,  1889. 

[HermOflO,  F.  L.] — ^Boletin  meteorol6gico.  Peri<5dico  quinoenal.  Dirigido  por 
Voherleaooin.    Ano  i.    Nos.  5>12.    la.  8^    Madrid,  1890. 

*  "HiggblBf  W.  M. — ^The  earth,  its  physical  condition  and  most  remarkable 
phenomena.    A  new  edition,    sm.  4^    London,  1855. 

*  HildebrandBSon,  H.  H.,  Koppen,  W.,  and  Neuinajer,  0.— Wolken- 

Atlas.    la.  4«.    Hamburg,  1890. 

In  French,  English  and  Swedish  also. 

*  HinmiBl  und  Erde. — Illustrirte  naturwissenschaftliche  Monatsschrift.  Her- 
ausgegeben  von  der  Gesellschaft  Urania.  Redacteur:  M.  W.  Meyer,  ii. 
Jahrg.    la.  8*.    Berlin,  1890. 

Hobart,  Sojal  Society  of  Tasmania.— Papers  and  proceedings    ...    for 

1889.  8«.    Hobart,  1S90. 

*  Holman,  S.  W. — On  the  effect  of  temperature  on  the  viscosity  of  air.  Com- 
municated May  13,  1885.    la.  S^.    {Proc.  Amer,  acad.  arts  ic^  xzi.,  p.  1.) 

*  II  Holyoke,  E.  JL — A  meteorological  journal  from  the  ^ear  1786  to  the  year 
1829,  inclusiye,  by  E.  A.  Holyoke.  With  a  prefatory  memoir  by  E.  Hale.  4°. 
[3fe».  Amer.  Acad.  Sc.,  Boston^  %nd  ser.,  i.,  1833,/).  107.] 

!l  Horn,  F.,  nnd  Tillmann,  C. — ^Beobachtungen  uber  Gewitter  in  Bayem, 
Wilrttember^  und  Baden  w&hrend  des  Jahres  1889.  la.  4^.  (^Beob.  meteor. 
Stationen  K.  Bayern,  xL,  1889.) 

II      •        Die  Gewitter  nnd  Hagelschliige  vom  21  September  1889.    la.  4^ 

(^Beob.  meteor.  Stationen  K.  Bayem,  zL,  1889.) 

**  Homberger.  B. — Graphlsche  Darstellnngen  fOr  den  meteorologischen  Un- 
terricht.    la.  K    Cassel,  1890. 

Ithaca,  Hew  Tork  Meteorological  Bureau.— Beport.    1889,  June— Dec- 

1890,  Jan. — Dec.    la.  4^    s.l.e.a. 


11  Jamaica.— Jamaica  rainfall  for  the  yean  1887, 1888,  1889.    f>.    Kingston 
1890.    {Suppl.  Jamaica  Gazette,  xiii.,  n.3.,  1890,  Nos.  29-81.) 

No.  122  of  Jamaica  Weather  Beport. 

II  Meteorological  results  for  the  ten  years  from  June  1880  to  May  1890, 

ineluaiye.    f>.     Kingston,  1890.      {Suppl.    Jamaica   Gazette,   xiii.,   na.,    1890, 
No.  32.) 

Ko.  123  of  Jamaica  Weather  Beport. 

II  *^— —  Weather  report  for  the  months  of  Jan.— Dec.  1890.    sm.f>.    Kingston, 
1890-91.    QFrom  the  Jamaica  Gazette.) 

JenldnB,  B.  0. — The  British  astronomical  weather  almanac,  1891.     sm.  8**. 
London,  [18901. 
— — -  The  British  weather  chart,  1891.    oblong  la.  8«.    London,  [1891]. 

* The  London  weather  chart.     1888-1890.     oblong  la.  8<»  and  oblong 

18*.    8  sheets.    London,  %a. 
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.  II  Juhlin,  J. — Sar  la  temperature  noctame  de  Tair  k  differentes  haateun. 
Pri5§ent6  k  la  Soc.  Boy.  Sc.  d*Up8al  le  97  Avr.  1889.  4^  Upsal,  1890.  CNooa 
Acta  Beg,  Soc.  Sc.,  Ser.  iU.) 

II  KammermaiUly  A. — ^R^um^  m^t^rologiqae  de  Pann^  1869  poor  Geniye^ 
le  Gtand  Saint-BerDard.    8^    Gen^ye,  1890.    {Arch.  sc.  phjfs.  nat.,  1890,  S^pL) 

D  Kew  ObBervatory. — ^Report  of  the  Kew  Committee  for  the  year  ending 
Ottober  81, 1890.    8«.    Xondon,  1890.    iProc.  R.  Soc.,  1890.) 

Kiel,    Xmisterial-EommiBnoii  zur    Untersucliimg   der  Deutschen 

ICeoro. — SrgebDisBe  der.  BeobaohtuDgBstationeB  an  den  deotsohen  Hasten  liber  die 
physikalischen  Eigenschaften  der  Ostsee  and  Nordsee  und  die  Fifdierei.  Jahrg. 
1889.    Hefti.— zii.    Oblong  8».    Berlin,  8.a. 

II  EloSBOYBkY,  A. — Diffi&rentefl  formes  deg  grSlone  observe  an  snd-ouett  de  la 
Bossie.    la.  8**.     (Mem,  Soc.  Hat.  Nouvelle  Rustle,  Odessa,  zv^  p.  43.] 

U  Knipping,  £.— l>or  Wolkenbruch  anf  der  Kfl-IlaU>inMl,  Japan,  am  19  Angast' 
1889.    sm.  f>.     (^Meteor.  Zeitsckr.,  1890,  Aug.,  p.  281.) 

II  ....-.._  Veranderlichkeit  der  Tsgestemperatur  in  Japan,  sm.  f*.  {Meteor. 
Zeitschr.  1890,  Aug.,  p.  291.) 

Krasno,  anrarmeteorologisohes  Observatorinm  des  Neutrathaler 
luidwirfaicliaiUicheii   Yerobies. — i^r  Laubfrosch.   in.  Jahrg.,  1890.    vu, 

Jahrg.  der  populliren  meteor.  Abhandlungen  •  •  .  Bedigirt  dutch  FtIl  Q. 
Triesanliol    la.  40.    Alt-Krasno,  1890. 

axrarmeteorologiflclies  Obserratorinxn  zu  Alt-Knumo  (vordem 

Vedaai6cE}.  — Honatsberichte  1890  uber  die  regelm&ssigen  Beobaditungen.  Jan.r— 
Dei.    la.  40.    Alt-Krasno,  1890. 

aArarmeteorologiBclies  ObBervatorinm  des  Neutrathaler  land- 

wirtflchafuicheil  YereineB. — Wetterkalender  fiir  Ungarn.  1890.  Jahrg.  vt't. 
Nos.  l-Sl.    sm.  4°.     Sheets. 

LagOSy  Colonial  Sun^eOIL — ^Meteorological  observations  taken  at  the  Colonial 
Hospital,  Lagos.    1890,  Jan. — Dec.    f^.     Sheets.     {Gov.  Gazette,  1890.) 

Lahore,  Meteorological  Eeporter  to  Government,  Puiqab.— Summary 

of  meteorological  conditions  prevailing  over  the  Punjab.  1890.  Jan. — Dec.  4**. 
Sheets. 

( Sanitary  Commissioner .)-^Report  on  the  sanitary  administration  of 

the  Punjab  for  the  year  1889.    f».    Lahore,  1890. 

*  T^n-iTig^  J. — An  account  of  a  voyage  to  Spitsbergen ;  containing  a  full  de- 
scription of  that  country,  of  the  Zoology  of  the  North,  and  of  the  Shetland  Isles ; 
-with  an  account  of  the  whale  fishery.  With  an  appendix,  containing  some  important 
observations  on  the  variation  of  the  compass,  &c.,  by  a  Gentleman  of  the  Navy.  8<^, 
London,  1815. 

*  Lake,  W.  C. — A  contribution  to  the  comparative  meteorology  of  Torquay, 
Teignmouth,  and  Sidmouth.  Bead  .  .  .  July,  1884.  SequeL  Bead  .  .  • 
July,  1885.    2  papers.    S*'.     ITrane,  Devonsh.  assoc.  adv.  sc,  xvi.,p.  627,  xviL,p. 

^86.] 

Lamprechty  G. — ^Wetter,  Erdbeben,  und  Erdenringe.  Beitrftge  ziir  astrono- 
mischen  und  physikalischen  Begrundnng  der  Wetterkunde.    8°.    Zittau,  1890. 

II  Lang.  C. — Beobachtun^en  der  meteorologischen  Stationcn  Bay  ems  und  der 
Nachbargeoiete  am  19  Juni  1889  gelegentlich  einer  Ballonfahrt.  la.  4".  {Beob, 
meteor.  Stattonen.  K.  Bayertiy  xi.,  1889.) 

II  (■  )  Bericht  iiber  die  Thfttigkeit  der  kgl.  bayerischen  meteorologischen 

CJentialstation  und  der  ihr  angesohlossenen  Stationen  im  Jahre  1889.  la.  40.  {Beob» 
meteor.  Stationen  K.  Bayem,  xi.,  1889.) 

II  ^....^  Bfihler's  Ha^lstatistik  und  yorlftufige  Mittheilung  einer  s&kulaien 
Poriode  der  Hagel-  und  Bhtz-Gefahr.   sm.  f?,    {Meteor.  Zeitschr.,  1891,  Jam.,  p.  6.) 

II  _  Die  Fortpflanzungsgeschwindigkett  der  Gewitter  in  Suddeutschland 
wihrend  des  Jabres  1889  una  ZuMmmfflfassung  dw  in  den  letaten  elf  Jahren 
gewonnenen  Ergebnisse.    la.  40.     {Beoh.  meteor.  Stationen  K,  Bagem,  xi.,  1889.) 

.  Latbam,  Bt— -Heport  on  the  sanitation  of  Bondiay.    la.  8*.  >  London,  1890. 

Lisbon,  Obseryatorio  Do  Infante  D.  Lnis.— Annaes.    xxv.     lear.   ^. 

Lisboa,  1890. 
»  '    Boletim  meteorologico.    1889»  Jan.  1 — ^Dec.  91.    1^.    Sheets. ' 
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LOAlldA,  ObservatoriO  Meteorologico.— Magnetismo  terrestre.  Declina^&o. 
1881-88.     sm.  f>.    Lisboa,  1890. 

(Loefgren,  A*) — Dados  elimatologicos  [da  Frovincia  de  S.  Paalo]  dos  aimos  de 
1887  e  1888.     8".     S.  Paulo,  1889.     (Bo/.  Comm.  Geoffr.  e  GeoL^  /.,  N,  3.) 

*  Lombard,  H.~0. — ^I^ea  dimats  de  montagnes  conaid^r^s  au  poiot  de  vue 
m^cal.    Seconde  edition  enti^rement  refondae.    sm.  S°,    Geneve,  1858. 

London)  Army  Medical  Department. — ^Animal  abstract  of  meteorological 

observations  taken  at  JSetley  and  foreign  stations  in  the  year  1888.    la.  8<'.    {Army 
Med.  Dep,  Bqt,,  1888,  App*  ix.,  p.  396.) 

'—  Board  of  Trade. — Abstracts  of  the  returns  made  to  the  Board  of 
Trade  of  shipping  casualties  .  .  .  from  the  1st  July  1888  to  the  SOth  Jane  IS89- 
•    •    •    Tvith  charts  and  appendices,    sm.  f*.    liondon,  1890. 

British  Association  for  tbe  Advancement  of  Science.~Beport  of 

the  fifty-ninth  meeting    ,     .    .    held  at  Newcastle-upon-Tyne  in  September  188& 
9^.    London,  1890. 

Becimal  Association. — Decimal  coinage,  weights  and  measures,  popu* 

larly  explained.     By  Sir  Qt.  MoloSWOrth  and  J.  E.  Dowson.      8<'.      London^ 
1890. 

1 Edmbitrgli»  and  Dublin  Philosopliical  Xagaadne  and  Journal  of 

Science.    Fifth  series.    Vols.  xxix.-xxx.,  1890.    2  vols.    8^    London,  B.a. 


Gtoneral  Bejg^ster  OfB.Ce. — ^Annual  report  of  the  Begistrar-Greneial  of 

births,  deaths,  and  marriages  in  England.   52nd.    1889.    la.  8^.  London,  1890. 

Quarterly  returns  of  marriages,  births  and  deaths  registered  ia 

•    •    •    England,  Nos.  165-168, 1890.    la.  8^    London,  1890-91. 

— « ..^..-^  Weekly  return  of  births  and  deaths  in   London    and     •    4 
other  great  towns.    Vol.  li.,  1890.    la.  S\    Tendon,  1890. 


— —  Meteorological  Office. — Daily  weather  report.    1890,  Jan.  1— Deo.  81 
2  Tols.    la.  4^.    s.l.e.a. 

[  ]  Instructions  for  keeping  the  meteorological  log.    fo.     [London^ 

1890.] 

— —  »-^—  Meteorological  observations  made    at   Sanchez   (Saman&  Bay),. 
St.  Domingo,  1886-1888,  by  the  late  W.  Beid.    hi.  4<>.    London,  1890. 

■  Meteorological  observations  at  the  foreign  and  colonial  stations  of 

the  Boyal  Engineers  and  the  Army  Medical  Department,  1852-1886.  la.  4^^ 
London,  1890. 

^—^ Meteorological  observations  at  stations  of  the  second  order  for  the 

year  1886.    la.  4^    London,  1890. 

— _  .......^  The  monthly  weather  report  of  the  Meteorological  Office  for  the 

year  1887.    la.  4"*.    London,  1891. 

^^— Keport  of  the  Meteorological  Council  to  the  Boyal  Society,  fbr  the 

year  ending  Slst  of  March  1890.   la.  8°.    London,  1890. 

The  weekly  weather  report  of  the  Meteorological  Office  for  the 

year  1890  (vol.  vii.,  third  series),  containing  synoptic  charts,  and  descriptive  simi- 
maries  of  the  weather  for  each  day  ;  also  tabular  summaries  of  temperature,  rainfall, 
and  bright  sunshine,  for  each  week.  With  monthly  supplements  and  four  appendices, 
la.  40.     London,  1891. 

Boyal  Astronomical  Society. — Memoirs.    Vol.  xllz..  Part  li.,  1887- 


89.    40.    London,  1890. 


——Royal  Botanic  Society.— Quarterly  record.     Vols.  i.-iii.,    1880-88.. 
8  vols.     8^     London,  1883-1889. 

Eoyal  Geographical  Sociely.— Proceedings    .     .     .and  monthly 

xeoord  of  geography.    New  monthly  senes.    Vol.  xiL,   1890.    la.  S^.     London,, 
1890. 


—  Boyal  Meteorological  Society.— Catalogue  of  the  library  .  .  . 
compiled  by  J,  S.  Harding,  Jr.  Complete  to  September  Ist,  1890.  la.  8°. 
liOndon,  1891. 

■ The  meteorological  record.     Monthly  results  of  observations  made 

at  the  stations  of  the  R.  Meteor.  Soc.,  with  remarks  on  the  weather  for  the  year  1889. 
By  W.  Marriott.    Vol.  ix.    la.  8<».    London,  1890. 

Contains  also  **  Meteorology  of  England  during  the  quarten 
ending  March  to  December  1889."    By  J.  SbtiBher. 


86  Beport  of  the  Meteorological  CownciL. 

London.  Sqjal  Meteorological  Societj.— Qotfteriy  Journal.    Vol.  xri., 

190.    la.  8*.    London,  1890. 

Boyal  Sociely.— Proceedings.    Volt.  xl?ii.-xlTuL,  1889-90.    8  Tols.  8*. 

London,  1889-90. 

Soeietj  of  Arts.— Journal.     Vol.  zzzTiii.    From  November  1889  to 

KoTember  1890.    la.  8^    London,  1890. 


1890 


Royal  United  Service  Inititation.— Journal.    Vol.  xxxi^.    8*. 

London,  1890-91. 

Lorenz-Lilnirnan,  J.  Bitter  v. — Bemltate  ibntlidi-meteorolo^scher 
BeolMchtnngen  insbesondere  in  den  Jahren  1885-1887.  Unter  mitarbeit  des 
K.  K.  Forst-Atsittenten  F.  Eckert.    L  TbeiL    la.  8°.    Wien,  1890.    {MUtheiL 

faritl.  Venuehtw,  6$terr,,  Uejt  xii.) 

*  II  McAdiCi  A.,  and  McBae,  A.  L. — Atmospberic  electricity.  Communicated 
May  13,  1885.    la.  8^     {Prvc,  Amer,  Acad.  5c.,  xx.,  p.  448.) 

McLandflborongh,  X,  and  Preston,  A.  S.— Meteorology  of  Bradford  for  1 890. 
f>.    Sheet. 

(KcPherfOn,  J.)— Dew.    S^,    ^Longman's  Mag.^  1890,  Oct,,  p.  667.) 

Madrid,  Obserratorio. — Observaciones  meteoroMgicas  efectuadas  en  el  Obser- 
Tatorio  de  ItUdrid  durante  lot  anot  1888  y  1889.    8«.    Madrid,  1890. 


Besumen  de  las  obserracionee  meteorol6fficaa  eftctoadas  en  la 


leteoroldffic 
el  aiio  de 


Peninsula  y  algunas  de  sus  islas  adyacentes  durante  el  aiio  de  1886.    8*.    Madrid, 
1890. 

Kaffdebnrg. — Jahrbocb  der  meteorologiscben  Beobachtnngen  der  Wettefwaitte' 
der'  Mafrdeburgisehen  Zeitung.  Herauigegeben  Ton  A.  W.  GrtLtzmacher. 
Jahrg.  viii.,  1889.    la.  4^    Magdeburg,  1890. 

Kancheiter  Literary  and  Philosophical  Society.— Memoirs  and  Proceed- 
ings.   4th  series,  toI.  ill.    8**.    Manchester,  1890. 

ICanchester,  Sheffield,  and  Lincolnshire  Railway.— Monthly  statement 

of  rain  fallen  in  the  year  ending  3 1st  December,  1890.    la.  4^    Sheet. 

Manila,  Ohservatorio  Heteorologica— Observaciones  magn^ticasveriecadas 
por  el  P.  jCartin  Juan  en  la  Pangua,  Jolo  y  Mindanao.  Afio  1888.  sm.  f> . 
Manila,  1890. 

**  Marchi,  L.  De. — Climatologia.    sm.  8<*.    Milano,  1890. 

Marseilles.  Commission  de  Metiorologie  du  D^partement  des  Bouches- 

du-Bhone. — Bulletin  annuel.    Annee  1889.    8"*  ann^.    4<*.    Marseille,  1890. 

Manritins,  Boyal  Alfred  Observatory.— Annual  report  of  the  Director 

.    .    .    for  the  year  1888.    t*.    s.I.e.a. 

Results  of  meteorological  observations  taken  during  the  year 


1889  at  the  Royal  Alfred  Observatory,  Mauritius,    sm.  f**    {Mauritius  Blut  Book, 
1889.) 

Melbourne  Obseryatory. — Monthly  record  of  results  of  observations  in  meteoro- 
logy, terrestrial  magnetism,  ke.,  See.,  .  1889,  Jan.  —  Dec.  )a.  8®. 
Melbourne,  s.a. 

— ^-  — —  Report  of  the  Board  of  Visitors  to  the  observatory  ;  together  with 
the  annual  report  of  the  Government  Astronomer.  25th.  sm.  f'.  Melbourne, 
1890. 

II  Merrifleld,  J.-*-Meteorological  summary  [for  Plymouth]  for  the  yeat  1890. 
oblong  la.  8^    Sheet.    {Western  Daily  Mercury,  1891,  Jan.  5.) 

MeteorolOfi^che    ZeitSChrift— Herausge^eben    im   Auftrage    der   Oester- 

reichischen  QeseUschaftfUr  Meteorologiennd  der  Deutschen  meteoro- 

logischen  Gtesellschaft    VIl.  Jahi^.    (zzv.  Bd.  d.  Zeitschr.  oesterr.  Gesellseh. 
Meteor.),  1890.    la.  8^    Wien,  s.a« 

Mexico,  Ohservatorio  Meteoroldgico  -  Magnitico  Central  —  Boietin 

mensual.    lomo  II.,  1889.    la.  4°.    Mexico,  1889. 

Tablas  psycrometricas  calculadas  para  la  altura  de  Mexico.  Tablas 

abreviadas  generales  compiladas  por  J.  Zendc|jas.    la.  8^    Mexico,  1889. 

CientiiLca  ''Antonio  Alzate."— Memorias.   Tom.  i.-iiL, 


1887-9a    3  vols.    8^     Mexico,  1886-89. 
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*  K^er.  TL — Anleitonff  snr  Bearbeitung  meteorologischer  Beobachtungen  far 
die  Klimatofogie.    8».    BerUn,  1891. 

*  II  Ifj^^^^llj  J.— On  tbe  tbeonr  of  free  itream  lines,    la.  4?*,    London,  1890. 
iPkU,  TrUM.,  dxxxi.,  1890,  il.,p.'889.) 

Xflaiiy  B.  OMerratorio  Ajtronomico  di  Brera  in  Hilano.— Osservazioni 

meteiirolc^iclie  eseguite  nell*  anno  1889  col  riassunto  composto  sulle  medeftime  da 
B.  PillL    am*  f*.    s.l.e.a. 


B.  OsBervatorio  astronomico  di  Brera.— Pubbiicazioni. 
No.  xxxvi.   See  Bajna.  IC.  6  Porro,  P. 

No.  xxxrii.    See  Piid,  B 


XonaCO.  Prince  Albert  de. — ^Experiences  de  flottage  8ur  les  courants  snper- 
ficiels  de  ratlantiqac  nord.  Congr^s  Internat.  dea  Sc.  G6ogr.  en  1889.  la.  8<*. 
Paris,  1890. 

II  Konreanz,  T. — B6aam6  des  observations  mSt^orologiques  faites  par.  M. 
Henr6  Mangon  k  Br^conrt  (Mancfae),  de  1868  k  1889.  la.  4^  Paris,  1891.  {Ann, 
Bureau  centr,  metior.  Fr.,  1889,  i.) 

Contains  also  as  an  appenfix — **  Note  snr  la  vitesse  dn  vent  k  Paris, 

de  1861  1 1866." 

Munich,  K  [b.]  nieteorolo{;iBche  CentralBtation.~Beobacbtangen  der 

meteorologiscben  Stationen  im  Kdnigreich  Bajem    .    .    .    xi.  Jahrg.,  1889.  sm.  f<>. 
Miincben,  1890. 

— ^—  — ^— —  Uebersicht  fiber  die  WittemngsTerb&ltnisse  im  Eonigreiche 
Bajem.  1890,  Jan. — Dec.  la.  i?.  Sheets.  (^Separat-Ahdruck  aus  der  **  Augshurger- 
Abmdzeitung.**) 

Wetterkarte  nnd  Wetterbericbt.     1890,  Jan.  I— Deo.  31.    oblong 

fo.    Sheets. 

*  Knrpliy.  P.— Rudiments  of  the  primary  forces  of  gravity,  magnetism,  and 
electricity  in  tneir  agency  on  the  heavenly  bodies,     la.  8^.    London,  1830. 

*  BLnrraj,  J. — Mannel  de  r6Iectricit6  atmosph^rique,  comprenant  les  instrac- 
tions  necessau^s  poor  ^blir  les  paratonnerres  et  les  paragrdle?,  par  John  Murray, 
traduit  de  I'anglaui,  et  augment^  de  notes  tiroes  de  meilleurs  aatenrs  par 
A-Biffanlt     18».     Paris,  1881. 

Mttttrich;  A. — Ueber  den  Einflups  des  Waldes  auf  die  periodischen  Verilndenin- 
gen  der  Lufttemperatur.  la.  S".  {^Zeitschr.  Fon/t-  und  Jagdwesen,  Berlin^  1890, 
Julu^ 

Natal  Harbour  Board. — Chairman's  Minute  and  Departmental  reports  for  the 
year  1890.    sm.  f'.     Durban,  1891. 

*  Nature. — ^A  weekly  illustrated  journal  of  science.  Vols,  xli.-xlii.  1889-90. 
2  Tohi.    la.  8*.    London  and  New  York,  1890. 

*  NaturCj  La. — ^Kevne  des  sciences  et  de  leurs  applications  aux  arts  et  jk 
I'indnstrie.  Journal  hebdomadaire  illnstr^.  xviii*  ann^e,  1890.  1*'  et  2*  Semestres. 
2  vols.    sm.  f*.    Parirf,  sjl 

*  Nautical  Kagasone  for  1890.  New  series.  A  journal  of  papers  on  subjects 
connected  with  maritime  aifairs.    Vol.  lix.    8^    London,  s.a. 

New  Tork,  American  Oeographical  Society.— Journal.   VoLxxii.,  i89o. 

la.  8®.    New  York,  s.a. 

New  York  Meteorological  Observatory.— Report.    i889.   4^   New  York. 

1889. 

Nice,  Sodit^  de  Hidecine  et  de  Qimatologie  de  Nice.— Nice-M^dicai.  14« 

Ann^  1889-90,  Nos.  1-lat.    la.  8«.    Nice,  1889-90. 

NipheTi  F.  E.— The  State  Weather  Service.  Delivered  by  request  of  the  State 
BcM^ofAgric    .    .    Jan.  15.  1891.    8^    8.Ueju 


(hriedo,  Ettadto  N[eteorol6gica. — ^Besiimenes  generales  de  las  observaciones 
realiaadas  desde  el  ano  de  1851  hasta  1890  inclusive  por  D.  LuiB  6-.  Frades.  la- 
8^    Oviedo,  1891. 

Oxford.  Badcliffe  Obeervatory. — ^Besolts  of  meteorological  observations  made 
at  the  Kaocliffe  Observatory,  Oxford,  in  the  year  1886,  under  the  superintendence 
of  E.  J.  Stone.    Vol.  xliv.    la.  8«.    Oxford,  1890. 

Paris. — Comptes  rendus  des  seances  de  la  premiere  conference  g^n^rale  des 
poida  et  mesures,  r^onie  \  Paris  en  1889.    la.  4^    Paris,  1890. 


88  Report  of  the  Meteoi^ological  Council. 

Paris.  Acad^ndo  des  Sciances. — Comptes-Rendas  hebdomadaireB  des  s^adocs^ 
•    .    •   Tomes  cx.-cxi.,  1890.    2  vols.    4^    Paris,  1890. 

Bureau  Central  ]Cittoologi|qiiie  de  Fra]ice.—Aniiale8   .    .    » 

pnbli^es  par  E.  HaSCart.    Annee  1888,  i.-ib.     3  vols.    la.  4°.    Paris,  1890. 
— ^— Bulletin  iutemational.    zxxiv^    Ano^  1890.    Jan.  1 — ^Dec.  8K 

Comity  IntematioiLal  des  Foids  et  Meinres.— Proc^e-verbaux  des 

stances  de  1889.    S'*.    Paris,  1890. 

— Treizi^me  rapport  aux  GouTeroements  Signataires  de  la  Conyention 

dii  M^tre  sur  Texercice  de  1889.    sm.  fo.    Paris,  1890. 

Comiti  M^tiorologique  IiLtemati<mal.*-Fro]et  de  tables  inter- 

nationales  publiets  conform^ment  &  une  decision  du  Congr^a  de  Borne.    Tables 
met6orologiqaes.    Tables  de  conyersion  de  mesures.    la.  4°.     Paris,  1»87. 

Kmutdre  de  la  Marine  et  des  Colonies.— Beyne  maritime  et 

eoloniale.    Tomes  ciy.-<nriii.    5  yols.    la.  8*>.    Paris,  1890-91. 

Observatoire  Hnnioipal  de Montsonris.— Annoaire   •*  •   .   pour 

Tan  1890.    18^    Paris,  s.a. 


Service  HjdrograpMque  de  la  Marine.— Annales  bydrographiques. 

2«  8er.,  Tome  xi.,  1889.    la.  8«.    Paris,  1889. 

■  Service  Hvdromitriqne  du  Bassin  de  la  Seine.— Obsenrations  sur 

les  coors  d'eau  et  la  pluie  centralisees  pendant  Tann^e  1889    •    •    •    7  plates,   f*, 
Yersailles,  sou 

R^um^  des  observations  centralist    .    .    .    pendant  Pann^ 


1889    .     •     .la.  8«.     Versailles,  1890.     (Aim,  $oc,  mitior,  Fr^  xzxix.,  1891, 
janv,) 

Soci^t^    Mit^Orologiqne  de  Prance.— Annnaire.      Tome  xxxyii.,. 

1889.    la.  8^    Paris,  8.a. 

Peek,  C.  E. — ^Meteorological  obseryatioos  for  the  years  1884  and  1889.  Bousdon 
Observatory,  Beyon.    Vols.  i.  and  yi.    2  vols.    4<>.    London,  1885,  1890. 

Peking.  Inspectorate  General  of  Customs.— List  of  tbe  Cbinese  ligbt- 

houses,  lignt-yessels,  buoys,  and  beacons  for  1891.     19th  issue.    4^     Shanghai, 
1891. 

Medical  reports,  for  the  half-years  ended  81st  March  and  80th' 

September  1888.    85th'and  Sfith  issues.    2  vols.    4<».    Shanghai,  1890. 

(Perpignan,     Commission     M^teorologique    IMpartementale     des 

Pvr^nees-Orientales.) — Bulletin    meteorologique    annuel    •    .    .    par    le   Dr.. 
Pines.     1889.    40.     Perpignan,  1890. 

Pesth^  Eonigl.  Ung.  Central-Anstalt  far  Meteorologie  und  £rd- 

magnetlsmUS. — Jahrbflcher.    xyii.  Bd.,  1887.    la.  4^.    Budapest,  1889. 

In  the  Hungarian  language  also. 

Petermann's  (Dr.  A.)  Mitteilungen  aus  Justus  Perthes*  geographischer 
Anstalt.     Heransgegeben  von  A.  Supan.    36  Bd.,  1890.    4^    Gotha,  s.a. 

— •— —  aus  Justus  Perthes'  geographischer  Anstalt.  Heransgegeben  von  A.- 
Supan.    Erg&nzungsband  xxi.,  1889-90.     40.     Qotba,  1890. 

Philadelphia,  American  Philosophical  Society.— Proceedings  of  th& 

American  Philosophical  Society  held  at  Philadelphia  for  promoting  useful  know- 
ledge.   Vol.  xxviii.    1890.    la.  8^    Philadelphia,  1890. 

Franklin  Institute.— The  journal  of  the  Franklin  Institute,  deyoted 

to  science  and  the  mechanic  arts.    Third  series,  yols.  xcix.-c.     2  yols.    8<*.    Phila- 
delphia, 1890. 

♦  ^^— Index  to  the  journal  of  the  Franklin  Institute  (including  the 

Franklin  Journal)  for  the  one  hundred  and  twenty  yolnmes  from  1826  to  1865. 
Arranged  according  to  subjects  and  authors,    la.  8^    Philadelphia,  1890. 

Pini,  E. — ^Andamento  annuale  e  diumo  delle  precipitazioni  nel  clima  di  Milano. 
Pubbl.  k.  Ossery.  di  Brera  in  Milano,  N.  xxxyii.    sm.  f*.    Milano,  1890. 

D  Plantamour,  E. — Besum6  m^t6orologiqne  pour  Gen^ye  et  le  Grand  St. 
Bernard.  1848-1851,  1866-1869,  1871.  9  yols.  8°.  Gen&ve,  1849-53,  1867-72. 
(B16/.  Univ,  Genive,  1849-52;  Arch,  Sc,  Bihl  Univ.,  1867-72.) 
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Platser,  S«  P. — Sulla  stnordioaria  quantiU  di  neye  negli  anni  1886  e  1888.    8<» 
XJdine,  1890. 


Pola^  hydrograplusches  Ami  der  k«  k.  KriegBiiiaruie,— Meteoroiogische 

and  magnetische  Beobachtungen.     1890,  Jan. — Dec,  and  Results.    Oblong  la.  8^ 

K.  K.  hydrographisclies  Amt. — ^Mittheilimgen  aus  dem  Gebiete  de» 


Seewesens.    Jahrg.  1890.    xYiii.  Band.    la.  8°.    Pola,  1890. 

Contains  also  some  nnnnmbered  pages  of  meteorological 
observations  recorded  at  Pola  during  1889-90. 

Pompdi. — ^Le  armonie  della  religione  e  della  civilt^  nella  Niiova  Pompei.    Pro* 
gramma  delie  Feste  di  Maggio  1890.     la.  8<>.     Valle  di  Fompei,  1890. 

Contains  Programme  for  the  Inauguration  of  the  '^  Osservatorio 
Meteorico-Geodinamico  Yulcanologico." 

Porto  BicOy  Jefatora  do  Obras  PtLblicas  .de  la  Isla  de  Puerto  Bico.— 

Resumen  de  las  observaciones  meteoroldgicas  Terificadae.     1890.    Jan. — Dec.    8®.- 
Sheets. 

Prarae,  Koniglich  BoluniBChe  Geselhchaft  der  WiBsenschaften.— 

Abhanolongen  der  mathematisch-naturwissenschaftlichen  Classe     .      .       .     vom 
Jahre  1889-1890.     vii.  Folge,  3  Bd.    4°.     Prag,  1890. 

In  the  Hungarian  language  also. 

Contains : — "  Resultate  d.  ombrometrischen  Beob.  in  65hm.     1888." 

See  also  Prague,  Techn.  Bureau  d.  Landescult  f.  d.  Eonigr.  Bohm. 

K.  E.  Stemwarte. — Magnetische  und  meteorologische  Beobachtungen 

.    .     .     1889.    60  Jahrg.    la.  40.    Prag,  1890. 

Teclmisches  Bureau  des  Laudesculturrathes  fftr  das  Konigreich 

Bdhmeu. — Ergebnisse  der  ombrometri.<<chen  Beobachtungen  io  Bdhmen  tur  das 
Jahr.  1889.     4'».    Prag,  1890. 

In  the  Hungarian  language  also. 

See  also  Prague,  k.  bohm.  GtoBellsch.  der  Wissensclt 

— ->  .-..I—  Ergebnisse    der    Wasserstandsbeobachtungen    an    den    FliLssea 
Bohmens  far  das  Jahr.  1889.    4°.     Prag,  1890. 

In  the  Hungarian  language  also. 

Prestoe,  H. — ^Annual  rainfii]],  1862-1878.    St.  Ann's  Observatory,  County  of 
St.  George,  Trinidad,    sm.  f>.     Sheet. 

Prince,  C.  L. — The  summary  of  a  meteorological  journal  kept  by  C.  L.  Prince  at 
his  observatory,  Crowborough,  Snssex.     1890.     sm.  f*.    s.l.e.a. 

Prior,  B.  C.  A.— Coldest  days  of  the  last  fifty  winters.     8°.    {Quart.  Becord 
B.  Bot.  Soc.,  iv.,  1890,  p.  122.) 

Puebla  de  ZaragOZa. — Boletln  de  Estadistlca  del  Estado  de  Puebla.    Seccion  de 
Heteorologia.    Tomo  1.    Nos.  1-47.     1887-88.    f«». 

Puebla,  Observatorio  Meteoroldgico  del  Colegio  del  Estado  de  Puebla. 

— ^Resumen  correspondiente  a  cada  dla.     1890,  Jan. — T)ec.    sm.  f^. 

II  Bagona,  D. — Eliofotometro    del    Reale    Osservatorio  di  Modena.      sm.  f». 
Torino,  1890.     {Boll.  Mens.  Soc,  Meteor.  Bal.y  Ser.  ii.,  ix.,  1889,  No.  11.) 

11  _.  Influenza    delle    condizioni    atmosferiche    sull'    influenza.       sm.    f^» 
Roma,  1890.     {Ann.  Uff.  Centr.  Meteor,  e  Geodinam,  x.,  1888,  Parte  i.) 


Relaziooi   tra  i  principali  element!  meteorologici.     sm.  f».     Torino,. 
1890.     {Boll.  Mens.  Soc.  Meteor.  Italy  Ser.  ii.,  ix.,  1889,  No.  12.) 

II  Rivista  meteorica  della  Prorincia  di  Modena  per  Panno  1889,  con  tre 

appendici.  1.  Sm  temporali  di  Lnglio  1889. — 2.  Sulle  grandi  pioggie  di  Ottobre 
1889. — 3.  Appunti  suUa  climatologria  della  Provincia  di  Modena.  sm.  f*.  Modena, 
1890.  {Mmn,  B.  Accad.  Sc.  Lett,  ed  Arti  Modena,  Ser.  ii.,  viiL,  Sez.  di  Sc, 
p.  41.) 

Sni  massimi  e  minimi  barometric!  nei  mesi  inyemali.    sm.  f^.    Torino, 


1890.     {Boll.  Mens.  Soc.  Meteor,  Ital.,  Ser.  ii.,  x.,  1890,  No.  5.) 

Bajna,  ][.,  e  Porro,  F.— I>eterminazione  della  differenza  di  longitudine  tra  gli 
omervacorii  astronomici  di  Milano  e  di  Torino  mediante  osservazioni  fatte  nel  1685. 
Pnbbl.  R.  Osserv.  Brera  in  Milaoo,  No.  xxxvi.    em.  f*.    Milano,  1890. 

*  Baymoud.  G. — Les  grands  centres  d'action  de  Patmosph^re.  Leur  influence 
rar  le  temps  ^'apr^  ies  recherches  de  M.  Leon  Teisserenc  de  Bort.  sm.  8**. 
Paris,  1890. 


90  RepoH  of  the  Meteorological  Council. 

*  Bedway,  J.  W. — CHmate  and  the  Gulf  Stream,  la.  B\  ( The  Forum,  z., 
1890,  OcUyp.  287.) 

SichardlOXly  J. — Daily  tablet  (with  aTerages)  of  the  temperature  and  rainfall 
[at  Faravohitra,  Antananarivo),  1888,  1889.  2  parts.  8*.  {^Antcnanarivo  Ann, 
and  MaHagatear  Mag,,  iii.,  1888,  p.  520 ;  iv.,  1889,  p,  186.) 

With  MS.  obsenrationa  for  1887. 


Biggenbachi  A.—WitteruDg8-t)ber8icht  der  Jahre  1888  und  1889,  sowie 
neue  Normal-Mittel  fur  Niederschlag  nnd  Temperatur,  nebst  eiuem  Anbang  iiber 
Registrirbeobachtongen  von  Kegen  und  Luftdmek.  8*.  Batel,  1890.  {VerhanM. 
Naturf.  Gesellack.  Boitl,  iz.,  Hefl  1.) 

BiggenlMtcll-Bxirckliardt.  A. — UGhenmessung  Ton  Gewitter-Cumulus-Wolken. 
sm.  i^.     (^Meteor,  Zeitschr.  1891 ;  Mdrz^p.  96.) 

[  ]  Der  Winter  1890-91.    Newspaper  cutting.    {Betlage  zu  Nr.  75  der 

AUg.  Schweixer  Zeitung,  Basel,  1  April  1891.) 

Kjckevorsel,  *—  vaiL — An  attempt  to  compare  the  instruments  for  absolute 
magnetic  measurements  at  different  obsenratories.    hu  4**.    Amsterdam,  1890. 

Rio  de  Janeiro,  Imperial  Obseryatorio.— Annaes   .    .    .    pubiicados  por 

L.  Cmls.    Tomo  iv.    Partes  i.-ii.    2  vols.    sm.  f*.    Rio  de  Janeiro,  1889. 

In  the  French  language  also. 

— —  — ..i..-  Annuario,   1888-89.     Annos  it.-v.      2  vols.    sm.  8<*.    Rio  de 
•Janeiro,  1888-89. 

For  continuation  see  Observatorio  Aitronomioo. 

I  ObserYatoriO  ABtronomiCO.— *Annuario.     1890.     Anno  vi.    sm.  8^. 

Rio  de  Janeiro,  1890. 

For  previous  years  see  Imperial  Obflervatorio. 


Obserratorio  Heteorqlpgico  da  Beparticao  doe  Telegraphos  do 

Bra8iL*^BoIetin8  mensaes.    Vol.  iii.     1888.    8*.     Bio  de  Janeiro,  s.a. 

BipoBto,  Osservatorio  Meteorologico  del  B.  Istituto  Nautico.— Bollettino 

mensue.    Anno  zvi.,  1890.    Fasc.  1-12.    am.  f .    Ripoato,  1890. 

Borne,  Ufflcio  Centrale  Meteorologico  e  Oeodinamico  Italiano.—Boi- 

lettiuo  meteorico.    Anno  zii.,  1890,  Jan.  1— Dec.  31.    la.  4^     Sheets. 

_^  __^.  -giyista  Meteorlco-Agraiia.  Anno  zi.,  1890,  N.  1-36.  la.  8*. 
{Roma,  1890-91.) 

Boosenbnrg,  L. — Cyclcncn  en  de  manoevres  die  er  betrekking  op  hebben.  la.  8**. 
Den  Helder,  s.a.  {Verslagen  der  Marine- Vereeniging,  Jahrg.  1890-91,  No,  4, 
p.  109.) 

Bugby  School  Natnral  History  Society. ^Report   ...   for  the  jear 

1890.     8^.    Rugby,  1891. 

*||  BUBBOll,  F. — Results  of  meteorological  observations  made  at  Akassa,  Niger 
Territory,  February  1887  to  October  1888.  la.  8».  (^Quart,  Journ.  Boj.  Meteor. 
5oc.,  zv.,  1889,  p.  199.) 

II  Bykatschew,  — . — Resultate  der  magnetischen  Beobachtuugen  am  Kon- 
stantiuow'schen  Mcss-Institut  in  Moskau  in  den  Jahren  1879-1888.  sm.  f*.  St. 
Petersburg,  1«90.     {Repert  Meteor.,  xiv..  No.  1.) 

St  Petersburg,  Kaiserliche  Akademie  der  Wissenschaften.— Re|>er- 

torinm  ftir    Meteorologie.    .      .      .    Redigirt  von  H.  Wild.    Bd.  siii.    sm.  f*. 
St.  Petersburg,  1890. 

Observatoire  Fbysique  Xitiorologique.^Bulietin  meteoroiogique. 


IdOO,  Jan.  1— Dec.  81.    f>.     Sheets 

In  the  Russian  language  also. 

Pb  sikalisches  Central-ObseryatorinxiL^Annaien  .    .    .  heraus- 

gegeben  von      .  Wild.    Jahrg.  1889.    Theil  i.  undii.    2  vols.    bm.  f>.    St.  Peters- 
burg, 1890. 

Scientific  Department  of  the  Naval  Technical  Committee. 

Naval  Repertory.      1890,  Nos.  1-12.    Vols,  eczxxv.-ccxl.    6  vols.     la.  8^     St. 
Petersburg,  1890. 

In  the  Russian  language. 
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San  FemaadOy  Institato  j  ObMrvatorio  da  Xari]ia.*-Aiia]e8  . 

Publlcados  .  .  .  por  el  Director  Don  C.  PiyaiOIL  SeodonS*.  Obsenraciones 
meteoroldgicaf.    1889.    f*.    San  Fernando,  1890. 

.-.-^  Catilogo  de  la  Biblioteca    .    .    .    en  31  de  Dioiembre  de  1888. 

la.  8^     San  Fernando,  1889. 

ffftntiagO.  OlMMrratorio  Attronomico. — Obterracionea  meteoroMjicas.   1885- 

1887.  laio.    Santiago  de  Chile,  1 888. 

*  II  SchlagilLtweit,  H.  de. — ^Namerical  elements  of  Indian  meteorology.  First 
aeries. — Temperatures  of  the  atmosphere,  and  isothermal  lines  of  India,  la.  4\ 
iPhil,  Trant.,  1868,  p.  525.) 

*  «— —  H.,  A.)  and  B.  de. — General  hypsometrical  tableau  of  India  and 
Hi^h-Asia.  Part  of  Vol.  ii.  of  results  of  a  scientific  mission  to  India  and  High- 
Asia,    la.  4°.    Leipsig,  1861. 

II  SchSnrock.  A. — Specielle  Untersuchung  der  Gewitter  in  Bussland  im  Jahre 

1888.  la.  4".     (St.  Petersburg),  1890.     {Repert,  Meteor.,  ziii..  No,  11.) 

II  Schoenrock.  A. — Untersuchung  der  Hochwasser  in  St.  Petersburg,  1 878-90. 
Der  Akad.  voigelegt  am  4  Dec.  1890.  la.  4o.  St.  Petersburg,  1891.  (^Repert, 
Meteor.,,  »▼.,  No,  7.) 

fl  SchtLck,  A. — ^Das  Blatt  der  Kompassrose.  8".  (.7aAres5.  geogr,  Gessllseh., 
MMnehen,  1890,  Heft  18,  p,  SO.) 

II  ■  Neuere  Kompassrosen,  ihre  Entwicklung,  Grundxtifo  und  Prfifnng  f&r 

den  Gebrauchswerth  auf  See.  2  papers,  la.  8**.  {Zeit9chr,/Ur  Instrument,,  Berlin, 
1890,  JiMi,  p.  210 ;  Juli,  p,  256.) 

(Scotty  R.  H.) — ^Thunderstorms.    8<^.     (^LongnuaCa  Mag,,  1890,  June,  p,  192.) 
II  — —  The  yariability  of  the  temperature  of  the  British  Isles,  1S69-1883, 
indnsire.    8<».     {Proc,  JR,  Soc.,  xlvii.,  1890.) 

Seeland,  F* — Magnetische  und  meteorologische  Beobaehtungen  zu  Klagenfort. 
Dec.  1889^  Nov.  1890  and  jear.    80,    i<.Le.a. 

!l  Seemaim,  C.  H. — V^etterlexikon,  ein  Begister  ztr  den  enrop&iscben  Wetter- 
karten  von  1876-1885.  4^  Hamburg,  1890.  {Arch,  Deutuch,  Seewarte,  ziii., 
1890,  No.  4.) 

Shortt,  J.— Tasmania.    BaiD&U  1889.    Map.    f".    Hobart,  s.a. 

Singapore,  Principal  Civil  Kedical  Officer.  Straits  Settlements.^ 

Annual  meteorological  report.  Straits  Settlements,  for  tne  year  1889.    sm.  f^.    sJ.e.a. 

1 1  Singer  t  K. — Die  Schneedecke  in  Bayem  im  Winter  1888-89,  mit  einem 
Anhaog.  Uebersicht  uber  Dauer  und  Hohe  der  Schneedecke  im  Winter  1887-88. 
la.  4".     {Beob.  meteor.  Stat,  K.  Bayem,  xi.,  1889.) 

Wolkennamen  und  Wolkenphotographie.    4<'.    Sheet.    Milnchen,  1891. 

Smithells,  [A.j^-Ozone.  Lecture  delivered  at  the  Yorkshire  College,  Leei^s. 
Newspaper  cuttmg.     (^Weekly  Suppl,  to  Leeds  Mercury,  1891,  Feb.  14.) 

II  (SneUen,  K.)— Buys  Ballot.    8^.     {Nederl,  Meteor,  Jaarb,,  1889.) 

II  Spoerer,  G.— Ueber  die  Periodicit&t  der  Sonnenflecken  seit  dem  Jahre  1618, 
vornehrolich  in  Bezug  auf  die  heliographische  Breite  derselben,  und  Nachweis  einer 
erheblichen  StOrung  dieser  Periodicit&t  w&hrend  eines  langen  Zeitraumes.  la.  4**. 
Halle,  1889.     (^Nova  Acta  h.  leop.-carot.  deutsch.  Akad.  Natmf.,  liii.,  Nr.  2.) 

II  Spmngy  A. — Bericht  Uber  vergleicheude  Beobaehtungen  an  verschiedenen 
Thermometer- Aufstellunaen  zu  Gr.  Lichterfelde  bei  Berlin,  sm.  £P.  Berlin,  1890. 
{Abhandl.  K,  Preuss.  Meteor.  Inst,,  Bd.  i..  No,  2,  p,  85.) 

Ueber  die   Theorien  des   allgemeinen  Windsjstems  der  Erde,  mit 


besonderer  Bflcksicht  auf  den  Antipassat.    sm.  ^     {Meteor.  Zeitschr,,  1890,  Mai, 
p.  161.) 

II  uid  !Pae8S|  B. — ^Neue  Beiristrirapparate  far  Begenftll  und  Wind,  mit 

elektrischer  Uebertragnog.    la.  8**.     (Zeitschr,  Instrument.,  Berlin,  ix.  Jahrg,, 
1889,  p.  90.) 

II  Sresnewsk^i  B. — Ober  Schneeverwehungtn  auf  den  Eisenbahnen  in  Buss- 
land. Der  Akad.  vorgelegt  am  6  Dec.  1889.  sm.  P.  (St.  Petersburg),  1890. 
{ReperU  Meteor.,  xiiL,  No.  6.) 

Stanley,  W*  7. — Surveying  and  levelling  instruments  .  .  .  ;  with  other 
apparatus  and  appliances  used  by  Civil  Engineers  and  Surveyors,  rm.  ^.  London, 
1890. 
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'  (Stcllingi  E.) — ^Bemerktmgen  zu    den  nieteorologischen  Beobachtangen    deft 
Observatoriums  in  Irkutsk  fiir  das  Jahr  1888.    la.  4*^.     lAnncU.  phys.  Central' 
Obs,  St.  Petersb,,  1888,  Theil  i.] 
II  — —  Magnetische  Beobachtangen  im  Lena-Gebiet  im  Sommer   1888   und 

Bemerkungen  uber  die  sacalare  Andemng  der  erdmagnetiscben  Elemeute  daselbst. 
la.  4,^.    (St.  l^'etenburg),  1 889.    (^Report.  Meteor,,  ziii..  No,  4.) 

Stockholm,  KongL  Svenska   Vetenskaps-Akademie.  —  Heteoroiogiska 

iakttagelser  i  Sverige  utgifna  af  kongl.  Srenska  vetenskaps-Akademien,  anst&Ida 
ocb  utarbetade  ander  inseende  af  meteorologiska  Central-Anstalten.  Bd.  xxvii. 
2dra  Seriea,  Bd.  13.     1885.    la.  4<*.    Stockholm,  189U. 

In  the  French  language  also. 

HeteorolOg^ka  Contral-Anstalt. — M&nadadfrersigt  af  yaderleken  i 

Sverige    till  landtbrukets  tjenst  utgifven  under  meteorologiska  Central-Anstaltens 

inseende  af  Dr.  H.  E.  Hamborg.    Aig&ng  x.     1890.    f^.    Stockholm,  1890. 

Straits  Sottlements. — Annual  report  on  the  State  of  Negri  Sembilan  f«r  the 
year  1889  by  M.  Lister.    ^'    Singapore,  1890. 

< Annual  report  on  the  State  of  Perak  for  the  year  1889.    By 

F.  A.  SwettenhailL    8m.f*.    Taiping,  1890. 

Annual  report  of  the  State  of  Selangor  for  the  year  1889.    By 

W.  E.  HaxwelL    sm.  i\     Singapore,  1890. 

.-^— .»  Annual  report  on  the  State  of  Sungei  Ujoog  and  Jeleba  for  the 

year  1889  by  W.  B.  H.  Carow.    f^.    Singapore,  1890. 

Stnrge,  R.  F.— Thirty  years'  weather  at  Bristol,  fron  1860  to  1889.  Printed 
for  private  circulation,    sm.  8^.    Bristol,  1890. 

Stuttgart,  KonigL    statistisches    Landesamt.  —  Mitteilungen.     1890. 

Nos.  1-12.    la.  80.     Stuttgart,  1890. 

Contains "  Witterungsflbersicht    .    •    .    nach  den  Beobachtungen 
der  wiirttembergischen  meteorologischei;  Stationen." 

— — ^  Hetoorologische  CentralstatioiL — Deutsches  meteorologischea  Jahr- 
buch.  Jahrg.  1889.  Meteorologische  Beobachtungen  in  Wiirttemberg.  Mitteilnn- 
gen  der  mit  dem  k&nigl.  statist.  Landesamt  verbundenen  meteorologiscben 
Centralstation.  Bearbeitet  von  Dr.  V.  Zoch  und  L,  Meyer,  la*  4^.  Stuttgart, 
1890. 

*  Sufinoiy,  J.  de. — Elements  de  m^tSorologie  nautique.  8°.  Paris  et  Nancy, 
1890. 

Snndelly  A.  F.— Askyftdren  i  Finland  1889.    S^.    Helsingfors,  1890. 

StLring,  S.  J. — Die  vertikale  Temperaturabnahme  in  Gebirgsgegenden  in  ihrer 
Abh&ngigkeit  von  der  Bew5lkung.  Inaugural-Dissertation  .  .  .  der  Friederich- 
WUhelms-Universitat  zu  Berlin  .  «  .  •  am  25  April  1890.  8<*.  Leipzig- 
Beudnitz,  1890. 

[Sydney  Observatory.] — Kesults  of  meteorological  observations  made  in  New 
South  Wales  during  1888,  under  the  direction  of  H.  C.  BllSBelL  la-  8**.  Sydney, 
1890. 

[ ]  Results  of  rain,  river,  and  evaporation  observations  made  in 

New  South  Wales,  during  1889 ;  by  H.  C.  BusselL    la.  8<>.    Sydney,  1890. 

Boyal  Society  of  New  South  Wales.— Journal  and  Proceedings. 

1889.    Vol.  xxiii.    8'».    Sydney,  s.a. 

Symons,  O.  J. — ^British  rainfall  1889.  On  the  distribution  of  rain  over  the 
British  Isles,  during  the  year  1889     ...    8°.    London,  1890. 

Symons's  Monthly  Heteorological  Hagazine.— Vol.  xxv.,  1890.    8^ 

London,  1891. 

Syracuse,  Osservatorio  Centrale  di  Siracusa.— Osaervazioni  meteorologiche 

fatte  nelP  osservatorio  centrale  di  Siracusa  e  nelle  stazioni  della  rete  meteorico- 
agraria  della  provincia.    Anno  xiv.,  1690,  Jan. — ^Dec.    8^     Siracusa,  1890. 

Tables  m^tiorologiaues  mtemationales,  publi^es  conform6ment  2i  one 

decision  du  Ck)ngr^s  tenu \  Bome  en  1879.    Is.  4^    Paris,  1890. 

In  English  and  German  languages  also. 

11  Tacchini,  P. — Sopra  un  tromometro  a  registrazione  fotografica.  la.  8". 
{fiend,  R.  Accad.  Lincei,  aerie  4%  vi.,  1890,  p.  432.) 
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Tacubaya,  Qbaeryatorio  Astrondmieo  Nadonal.— Anuario.   i89i.    For- 

mado  biajo  la  direccion  del  logeniero  A«  AnffnianOi    Alio  xL    sm.  6'.    Mexico, 
1890. 

Tananariye,  Observatoire  Royal  de  Madaffaacar.^ResumS  des  obserra- 

tions  m^t^orologiques  faites  Ik  Tananarive  par  £«  ColilL     1889.    8'*.    Tananarive 
1890. 

Tebbntt,  J. — ^Report  of  Mr.  Tebbutt's  observatory,  the  Peninsula,  Windsor,  New 
Sooth  Wales.     1889.    8°.    Sydney,  1890. 

*  Tcrby.  F.'^-finr  rexistenee  et  8ar  la  cause  d'one  p^odicit^  mensuelle  des 
anrores  boieedes.    8°.     [^BuU.  acad,  Sc,  Belgique,  S"*  sSr,,  vi.,  1888,  p,  85.] 

(TllOinBOn,  A.  S«)^Obtervation8  on  the  ctimata  of  the  North  Island  of  New 
Zealand,    sm.  f*.    Auckland,  1853. 


^^MMMm.  PhysikaliSCheS  Obserratorium.  —  Magnetische  Beobachtongen 
.  •  .  im  Jabre  1888-1889,  herausgegeben  von  J.  Mielberg.  la.  8^  Tiflia, 
1890. 

In  the  Bussian  language  also. 

Meteorologische    Beobachtungen    .     •     •     •    im    Jahre   1889, 

herausgegeben  von  J.  MiolbOTg.    hi-  8<>.    Tiflis,  1890. 

In  the  Russian  language  also. 

Toddy  C. — Weather  forecasts.    Kewnpaper  cutting.     (^Adelaide  Advertiser ^  1891, 
Jan,  28.) 

Toldo,  Meteorological  Central  Observatory.— Annual  meteorological  report. 

1888,  Parti,    la.8^    8.1.e.a. 

In  the  Japanese  language  also. 

■       ■  Cautionary  signals.    Notice,    f^.    Dated,  January,  1890. 


■  Naval  ObBervatOry.— Monthly  report  of  the  meteorological  and  mag* 
nctical  observations.    1888  Jan. — Mch.    la.  f^.    Sheets. 

Discontinued  ader  this  date. 

Tongai-— statistics  of  the  Tonga  Islands  lor  the  year  ended  81st  December,  1889. 
sm.  f".    Suva,  1890. 

Contains  meteorological  observations  for  1889. 

TorontOi  Hagnetical  Observatory. — General  meteorological  register  for  the 
year  1889.    8o.    B.l.e.a. 

tfeteorolofiical  Service,  DomiiuoiL  of  Canada.— Monthly  weather 

review.    1890,  Jan. — Dec.    la.  4*».    8.1.e.a. 

*  Toynbee,  H. — ^Weather  forecasting  for  the  British  Islands  by  meani  of  a 
barometer,  the  direction  and  force  of  wind,  and  cirrus  clouds,  sm.  8*^.  London, 
1890. 

II  Traberti  W. — ^TtgHcher  Gaog  von  Lnftdmck  und  Lufttemperatur  an  ehiigcil 
8lBtionen  der  deutschen  Schutzgebiete  im  ftqnatorischen  Alrika  und  in  Neu  Gukiea. 
la.  8^.     (^MiUheil.  aus  den  Deutach.  Svhutzgebieten,  iii.,  p.  89.) 

Trieste,   I.   B.  Accademia   di  Commercio  e  Nantica.— Osservaxioni 

meteorologiche  instituite  all'  Osservatorio  Marittimo.   1890,  Jan. — Dec,  andBesults. 
oblong  la.  8<>.     Sheets. 

— *—  Osservatorio  Marittimo. — Rapporto  annuale  .  .  .  contenente  le 
osservazioni  meteorologiche  .  .  .  per  Tanno  1887,  redatto  da  F.  Osnaghi  e  da 
E.  Hazelle.    VoL  iv.    la.  4«.    Trieste,  1890. 

Trinidad,  Boyal  Botanic  Gtardens. — Meteorological  Ketums,  1887,  May 
Jone,  Dec.     1888,  Jan. — 1890,  Dec.    sm.  f<>.    Sheets. 

Turin,  Osservatorio  della  Begia  University.— Bollettino.     Anno  xadi., 

1887.    Oblong  la.  8«.    Turin,  1889. 

11  ■  Osservazioni  meteorologiche   .    .    .    1888,  1889   •    .    •    .    • 

calcolate  dal  Q,  B.  Bina    la^  8<*.    Torino,  1890.     iAtti  R,  Acead,  Se,  Taimo, 
r.,  1889-90.) 


• Societik  ICeleordlogica  Italianah— Annuario  raeteorologico  italiano^ 

Anno  vi  1891.    sm.  8».    Torino,  1891. 

^^ — L.  ■  Atti  della  tena  assemblea  generale  dcUa  Soc.  Meteor.  ItaL  tennta 

m  Yeneaia  dal  U  al  2B  Settembre  1888.    sm.  8<>.    Torino,  1890. 


94  Ueport  of  the  MeUorclogioal  Council. 

Turin,  Societik  Keteoroloffiea  Italiana.— Bollettino  mensnaie  pubbiieato 

per  cnra  delP  OsserTatorio  centnle  del  Real  Collcgio  Oarlo  Alberto  in  Moncalieri 
Serie  ii.,  vol.  z.  (della  intera  Colleiione  toI.  zxt.)     1890.    Bin.  f*.    Torino,  1890. 

Upsalai  Obsetvatoire  lUtiorologigiie  da  l'niiiYer8iti.--Bnl]etm  mensael. 

Vol.  xid.,  1889.     Par  H.  H,  HUdebraiuDMOXL    Ift-  4*.     Upsal  1889-90. 

Utreclit,  KoniBldiijk  NederlAndtch  Meteoroloeisch  Institaat— De 

ftroomen  op  de  Nederlandaohe  Knst.    la.  4®.    Utrecht,  1890. 

In  the  English  language  alao. 

— —  — — .  Nederlandtch  meteorologiseh  Jaarboek.  1889.  oblong  8^. 
Utrecht,  1890. 

— — — —  •^^—  Onwedert  in  Nederland.  1889.  Deel  z.  la.  8^  Amsterdam, 
1890. 

Yenicey  Oucrratorio  Patriarcale. — ^Annnario  astro-meteorologico  con  eife- 
meridi  nautiche.     1889,  1891.    Annos  tu.,  iz.    i  vols.    8*>.    Veneaia,  1888, 1890. 

Ventosat  V. — M^todo  para  determinar  la  direoei6n  del  viento  por  las  ondnla- 
ciones  del  horde  de  los  astros.  la.  8*.  Barcelona,  1890.  {Cr6n,  Cient.,  No.  S99, 
1890.) 

Vienna,  K  K  Central- Anttalt  ffir  Heteorologie  nndErdmagnetbinnB.* 

Beobachtungen.     1890,  Jan. — Dec.,  and  Results.    S^. 
-^^  Jahrbucher.    1888.    Neue  Folge  zzr.  Bd.    la.  4«.    l^Vlen,  1889. 

K  K  Central-Anftalt  fUr  ICeteordogie.— Teiegrafischer  Wetter- 


bericht.    Jahig.  xiv.,  1890.    Jan.  1 — ^Dec.  81.    la.  4^.    Sheets. 


kaifl.  konigL  geographische  ae8elLic]iaft.-rMittheilungen.    1889. 

zxxii.  Bd.  (der  neuen  Folge  zzii.)     la.  S**.    Wlen,  1889. 

(Yolante,  G.) — Osservaxioni  meteorologiche  fktte  in  Alessandria  alia  Specola 
del  Seminario  nell'  anno  1889.    la.  8<*.    Alessandria,  1890. 

Waahinffton,  Hjdrographic  Office.— 'Hlot  charts  of  the  North  Atlantic 
Oceim]     1890,  Jan. — Dee.    12  charts,  la.  ^. 


[  Signal  Office.]— Annual  report  of  the  Chief  Signal  Officer  of  the  Army 

to  the  Secretary  of  War  for  the  year  1889.    Parts  i.  and  ii.     2  toIb.    la.  8*. 
Washington,  1890. 

Part  ii.  has  for  sub-title  : — *'  Preparatory  studies  for  deduetiye 
methods  in  storm  and  weather  predictions,  by  C.  Abbe." 

^^^-  —  Bibliography  of  meteoruh>gy.  A  classed  catalogue  of  the  printed 
literature  of  meteorology  ftt>m  the  origin  of  printing  to  the  close  of  1881 ;  with  a 
supplement  to  the  close  of  1889,  and  an  author  indez.  Prepared  under  the  direction 
of  A.  W.  Greelv.  Edited  by  0.  L.  Fassig.  Part  Hi.  Wmds.  4°.  Washington, 
1891. 

II  — Instructions  to  voluntary  obserrers  of  the  Signal  Service,   la.  8°. 

Washington,  1887.    iAnn.  Rep.  Chief  Sig.  Officer,  1886,  p.  278.) 

Monthly  Weather  review.      1890,  Jan. — Dec.  and  Suppl.      4°. 

Washington,  1890-91. 

II Report  upon  cold  waves.    Eztract  No.  5,  from  Ann.  Bep.  of 

the  Chief  Signal  Officer,  1890.    la.  8<>.    Washington,  1891. 

— ^—  Tri-daily  meteorological  record.     1878.     Jan. — ^Dec.     12  vols. 

oblong  la.  8*>.     Washington,  1884. 

—  — —  War  Department  weather  map.  1890,  Jan.  1. — ^Dec.  31.  la.  f». 
Sheets. 

Smithsonian  Institution.— Ann«.al  reports    >     .     .    for  the  yean 

ending  June  SO,  1887,  and  July  1888.    2  vols.      B^.    Washington,  1889-90. 

Smithsonian    contributions  to    knowledge.     Vol.  zzvi.    la.  4». 
Washington,  1890. 

Waters,  A.— Some  meteorological  conditions  of  Davos.  Reduced  to  average 
curves,    sm.  8^.    Davos,  1890. 

Weather  periodicity.— la.  8^     iChambers^t  Jaum.,  1890,  Sept., p.  588.) 

II  Weihranch,  K. — Fortsetzun^  der  neuen  Untersuchungen  fiber  die  Besserscbe 
Formel  und  deren  Verwendun^  m  der  Meteorologie.  la.  8<>.  Dorpat,  1890. 
{Schrift.  Naturf.-GeaeUach.  Unxv.  Dcrpat,  v.) 

II  Wellington,  Meteorological  Office.— [Meteorological  observations  in  New 
Zealand.]     1887, 1889.    sm.  f».    (^Stati$t.  New  Zealand^  1887,  p.  81, 1889,  p.  80.) 
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*  Wells.  J*  C. — ^Xlie  gateway  to  the  Polynia.  A  voyage  to  Spitsbeigen.  8°. 
London,  1878. 

Wetter,  Bae. — ^Meteorologiache  Monatcchrift  fur  Gebildete  aller  St&nde.  Her- 
aoBg^eben  von  S,  AssmaiUL    ▼ii-  Jahrg.,  1890.    la.  8®.    Braanachweig,  1890. 

II  Whipple,  0.  IL — A  brief  notice  respecting  photography  in  relation  to 
meteorological  work.    la.  8*.     {Quart.  Joum,  R,  Meteor,  Soc.,  xvi.,  1890,  p.  141.) 

II  '  On  the  change  of  mean  daily  temperatore  which  accompanies  thunder- 

storms in  Southern  Enghuid.    la.  9^,    {Quart,  Joum.  B.  Meteor.  Soc.,  xvi.,  1890, 
p.  12.) 

11  Wild.H. — ^Inductions -Inelinatoriam  ncuer  Construction  und  Bestimmung  der 
abeoluten  Inclination  mit  deniselben  in  Pawlowsk.  Lu  le  20  Not.  1890.  la.  4<*. 
St.  F^tersbourg,  1891.  {Mim.  Acad.  Imp.  Sc.  St.  Petersb.,  r\i*  sir.,  zxxriii., 
No.  8.) 

II  — — ^  Neuer  Anemograph  und  Anemoscop.  sm.  f'.  St.  ^^tersbourg,  1890. 
{Mil.  phys.  chim.,  xiii.,  p.  189.) 

II  — —  Ombrograph  und  Atmograph.  un.  f**.  (St.  Petersburg),  1890. 
{Repert  Meteor.,  xiii.,  No,  8.) 

Ubcr  die  Benuttnng  dcs  electrischen  Gliihlichts  fiir  photographisch- 


selbstregistrirende  Apparate.  sm.  P*.  St.  P^ersbourg,  1891.  {MHangee  phys. 
cKim.f  xiii.,  livr.  2,  p.  178.) 

WiltslUTe  Bainfall. — 1887-89.    8  vols,    oblong  8"*.    Marlborough,  1888-90. 

Winterhalter.  A.  G. — The  international  astrophotO|ypraphic  Congress  and  a 
Tisit  to  certain  European  observatories  and  other  Institutions  :  Report  to  the 
Superintendent.  Washington  Obsenations  fbr  1885.  Appendix  I.  la.  4\  Wash- 
ington, 1889. 

Wolf,  B. — Memoire  sur  la  p^riode  commune  k  la  frequence  des  taches  solaires 
et  i  la  variation  de  la  d^linaison  magn^tique.  4**.  {Mem.  R.  Astr.  Soc.,  xUii., 
1875-77,  p.  199.) 

II  WoUny,  £. — Forstlich-meteorologische  Beobachtungen.  Zweite  Mittheil. 
8**.   {Forschungen  au/dem  Geb.  Agrik.-phys.,  Heidelberg,  xiii..  Heft  1  u.  2,  p.  184.) 

jl  Untersuehnngen  fiber  das  Verhalten  der   atmosph&risohen   Nieder- 

schiUge  zur  Pflanze  imd  sum  Boden.  8**.  {Forschungen  auf  dem  Geb.  Agrik.- 
phys.,  Heidelberg,  xiii.,  Beft  8  ti.  4.) 

Wragge,  C.  L.— Table  of  rainfall  in  Queensland,  1874  to  1887.  sm.  8».  {Pugh's 
Almanac  and  Queensland  Directory,  1889.) 

Tale  Obeervatory. — Report  for  the  year  1889-90,  presented  by  the  Board  of 
Managers  of  the  Observatoiy  of  Yale  University  to  the  President  and  Fellows, 
la.  8*^.    s.l.e.a. 

Yeates,  S.  ][.— On  a  new  table  aud  formula  for  determining  altitudes  with  the 
barometer.     8°.     IJoum.  R.  Dublin  Soc.,  iv.,  1865,  p.  444.] 

York,  Yorkflhire  Philosophical  Society.— Annual  Report  of  the  Council   . 

...    for  1889.     la.  8».    York,  1890. 

*  Zeitechrift  ftlr  wiBseiiBchaftliche  Qeographie  unter  Mitberucksicbtigung 

des  hoheren  geographischen  Unterrichts.  Herausgegeben  von  J.  I,  Kettler. 
Bd.  Til.    la.  8«.    Weimar,  1890. 

Zi-ka-wei,  Obserratoire  Hagnitique  et   K^tiorologique.  —  Bulletin 

mensuel.    Tome  xt.,  ann^  1889.    sm.  f>.    Zi-ka-wei,  IE 90. 

Zftrich,  Schweiz.  Departement  des  InneriL— Graphische  Darsteilung  der 

schweiserischen  hydrometnschen  Beobachtungen.     1 890.    la.  f*.    Sheets. 
For  the  second  half  of  the  year  the  title  is  in  French. 

— *  Tabellarische    Zusammenstellung  der  Haupt.-ErgebnisBe  fur  das  Jahr 
1886.    f*.    Bern,  s.a. 

In  the  French  language  also. 


Schweizensche    meteorologifldie    Central-Anatalt.  —  Anuaien. 

1887, 1888.    Der  **  Schweizerischen  meteorologischen  Beobachtungen."    zxiv.,  xxv. 
Jahrg.    2  vols.    4«.    Zurich,  s.a. 
_.,^.  .-.—.  Wetterbericht,  1890,  Jan.  l^Dec.  81.    sm.  f».    Sheets. 
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Mbteorological  Office  :  Account  of  Receipts  and  Payments  for  the  year 

ending  dlst  March  1891. 


BXCBIPT8. 


£    s,    d. 
Balance  from  year  1889-90  - 

Parliamentary  Vote  - 

Bepayment      of      expenses 
chaiged  under — 
(1.)  Incidental 

expenses    -  15    2    7 
(2.)  Expenses 

incidental  to 

International 

Meteorological 

Congress    -  12  12    0 
C3.)    Special 

researches  -    2    3  11 
(4.)  Observa- 
tories        -    8  10    6 


ScjpPLT  OF  Infohmation: 

D.W.  Charts  and 
Forecasts        -  258  14     1 

6  p.m.  Charts    -    25    0    0 

Information  for 
Press  Agen- 
cies, &c.  -  180  11     2 

Telegrams         -  288    6    2 


Sale  of  Instbumbntb,  &c.  : 
Royal  Navy  (A)  31  12    0 
Mercantile     Ma- 
rine account  (B)  58    0    7 


Commissions  executed  for 
Colonial  and  Foreign  Insti- 
tutionsy  &c.  (C)    - 

Commission  charged  on  work 
done  for  Colonies,  &c. 


£      s.     d. 
8,416     6     8 

15,300     0     0 


33    9     0 


702  11     5 


89  12     7 


672  17  10 
37     8     5 


Patxxxts. 


20,252    6  11 


AOMIKISTBATION : 

Payment  of  Council  - 
Secretary 

Salaries  and  wages     - 
Bent,  fuel,  and  lighting 
Incidental  and  contin- 
gent expenses : — 
Attendance,  cleaning, 

&C. 

Furniture  and  fittings 
Expenses    incidental 
to         International 
Meteorological  Con- 
gress 
Pensions 

Spbcial  Besb arches 

Land  Metborolooit: 
Observatories  and  sta- 
tions 
Salaries:  — Discussion 
and  reduction  of  ob- 
servations - 

Wbathbb     Informa- 
tion   AND    Forb- 

CASTS  : 

Telegraphic  reports 
and  storm  warnings 

Salaries :  —  Prepara- 
tion and  issue  of  re- 
ports and  forecasts  - 

Inspbotions: 
Salaries  and  travelling 
expenses    - 

Ocean  Mbtboroloot  : 
Salaries : -^Discussion 
and  reduction  of  ob- 
servations - 
Expenses  incidentail  to 
tiie  supply  of  instru- 
ments :  — 
Proportion    for    care 
and     issue    of    in- 
struments  - 
Boyal  Navy  - 
Mercantile  Marine 
Distant    island      and 
coast  stations 

Commissions  executed 
for  Colonial  and 
Foreign  Institutions, 
&c.  -  - 

Bax«anob: 

Cash  at  Bank 
„    at  Office 


£    s.  iL 

988  15  0 

800    0  0 

789  14  0 

713     6  10 


372  15     2 
488     0  10 


69  18 
186  16 


8 

4 


2,308  ^8     0 
1,246  18     0 


2,565     2     8 
1,810  10     8 


1,608     0     0 


200    0  0 

566     7  6 

190     6  8 

4  16  8 


3,024  12     4 
76     8  10 


&    s.    d- 


4;B59     1  10 
997     7     8 


3,555  16     0 


4^75  13     4 


706     8     9 


.2,569  10  10 


567    6  10 


3,101     1     2 


20,252    5  11 


In  the  year  1890-91  the  sum  of  1,515/.  10s.  Sd.  was  paid  to  the  Post  Office  on  eceouat  of  inland 
and  foreign  telegrams,  allowances  to  clerks,  and  rental  of  private  wires. 
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APPENDIX  XVin. 

LIST  OF  PUBLICATIONS,  &c  issued  under  the  Authority 

of  the  Meteorological  CounciL 


OFFICIAL. 

No.  1.  Report  for  1867.     Presented  to  ParliameDt.     Is. 

2.  InBtractions  for  Meteorological  Telegraphy.     New  Edition 

1891,  prepared  for  the  use  of  observei's  exclusively. 

3.  Fishery  Barometer  Manual.     (New  edition,  1887.)     6{L 

4.  Charts  of  Surface  Temperature,  South  Atlantic  Ocean.  2s.  6d. 

5.  Report  for  1868.     Presented  to  Parliament.     6eL 

6.  Report  for  1869.     Presented  to  Parliament     lOd, 

7.  Quarterly   Weather  Report   for    1869.— Parts    I.  to  IV. 

5s,  each. 

8.  Barometer  Manual.     (Out  of  print,  see  Nos.  3,  24,  40,  60, 

and  61.) 

9.  Quarterly   Weather    Report   for    1870.— Parts   I.  to   IV. 

58.  each. 
10.  Report  for  1870.     Presented  to  Parliament.     lOd. 
*11.  Contributions  to  our  Knowledge  of  the  Meteorology  of  Cape 

Horn  and  the  West  Coast  <»  Sou<ih  America.    2s.  6d. 
*12.  Currents  and  Surface  Temperature  of  liie  North  Atlantic 

Ocean,  from  the  Equator  to  Lat.  40^  N.,  ibr  each  month  of 

the  year,  with  a  General  Current  Chart.    29.  GcL 

1 3.  A  Discussion  of  the  Meteorology  of  the  Part  of  the  Atlantic 

lying  North  of  30""  N.,  for  the  Eleven  Days  ending  8th 
February  1870.    Price,  with  Book  of  Charts,  5s. 

14.  Quarterly  Weather  Report   for   1871.— Ptots   I.   to   IV. 

5s.  each. 

15.  Report  for  1871.    Presented  to  Parliament     lOd. 

16.  Quarterly    Weather   Report   for    1872.— Parts  I.   to   IV. 

5s.  each. 

17.  Report  for  1872.    Presented  to  Parliament.     U. 

18.  Contributions  to  our  Knowledge  of  the  Meteorology  of  the 

Antarctic  Regions.    2s. 

19.  Quarterly  Weather  Report,  1873.— Parts  I.  to  IV.     5*.  each. 

20.  Charts  of  Meteorological  Data  for  Square  3.  Lat  0^-10'' N. 

Long.  20^  —  30°  W.,  and  Remarks  to  accompany  the 
Monthly  Charts,  which  show  the  Best  Routes  across  the 
Equator  for  each  Month,  ^.    20s. 

21.  Report  of  the  Proceedings  of  the  Meteorological  CcHigress 

at  Vienna.     1873.     1#. 

22.  Report  for  1873.     Presented  to  Purliament    id. 

23.  Report  of  the  Proceedings  of  the  Conference  on  Maritime 

Meteorology  held  in  London,  1874.    2s, 

24.  Instructions   in  the  Use   of    Meteorological   Instruments. 

[Reprinted  1888.]     2s.  6d. 

25.  Quarterly  Weather  Report  for  1874*— Parts  I.,  IL,  and  IV., 

5s.  each.     Part  III.,  5s.  9d, 

26.  Report  for  1874.    Presented  to  Parliament    6d. 


*  The  MAt«orological  Coimcil  have  giyen  away  the  copies  which  were  placed  at 
their  (UsposaU  but  the  work  can  be  purchaaed  from  the  l^ublishers. 
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LIST  OF  PUBLICATIONS,  i^c— continued. 

No.  27.  Charts  of  Meteorological  Data  for  the  Nine  l(f  Squares  of 
the  Atlantic  which  lie  between  20^  N.  and  10^  8.,  and 
extend  from  10^  to  40^  W.,  with  accompanjing  Remarks, 
ending  with  the  Best  Routes  across  the  Equator.    24«. 

28.  Contiibutions  to  our  Knowledge  of   the  Meteorology   of 

Japan.  By  Staff-Commander  Thomas  H.  Tizard,  H.M.S. 
Challenger.     Is. 

29.  Report  for  1875.    Presented  to  Parliament.    4d. 

30.  Quarterly     Weather     Report    for    1876.— Parts    I.—IV. 

58.  each. 

31.  Report  for  1876-7.     Presented  to  Parliament.     Zs.  6d, 
*32.  A  Discussion  of  the  Meteorology  of  the  North  Atlantic 

during  August  1873,  with  31  Synoptic  Charts.     I5s. 
33.  Quarterly  Weather  Report  for  1876  (New  Series).— Part  I., 

6s, ;  Parts  IL,  III.,  and  lY.,  5s.  each. 
*34.  Contributions  to  our  Knowledge  of  the  Meteorology  of  the 
Arctic  Regions. — Vol.  I. :  Part  I.,  2s. ;  Part  II.,  lOs.  ; 
Part  III.,  6s. ;  Part  IV.,  5*. ;  Part  V.,  6s. 

35.  Report  for  1877-8.    Presented  to  Parliament.     1*. 

36.  Report  of  the  Proceedings  of  the  Meteorological  Congress 

at  Rome,  1879.     Is.  6d. 

37.  Report  on  the  Meteorology  of  Kerguelen  Island.    By  the 

Rev.  S.  J.  Perry,  S.J.,  F.R.S.    Ss. 

38.  Report  for  1878-9.    Presented  to  Parliament.    5d. 

39.  Meteorological  Observations  at  Stations  of  the  Second  Order 

for  the  year  1878.    20s. 

40.  Aids  to  the  Study  and  Forecast  of  Weather,  by  the  Rev. 

W.  Clement  Ley,  M.A.     Is. 

41.  Report  for  1879-80.    Presented  to  Parliament.     Is. 

42.  Report  for  1880-81.    Presented  to  Parliament.     1#.  2d. 

43.  Charts  of  Meteorological    Data    for    the   Ocean  District 

adjacent  to  the  Cape  of  Good  Hope,  with  accompanying 
Remarks.     Price  of  the  Charts,  25s, :  of  the  Remarks,  7s. 

44.  Report  on   the  Gales  experienced  in   the   Ocean  District 

adjacent  to  the  Cape  of  Good  Hope,  between  Lat.  30^ 
and  50°  S.,  and  Long.  10°  and  40°  E.,  by  Capt.  H. 
Toynbee.    7s.  6d. 

45.  Meteorolc^ical  Observations  at  Stations  of  the  Second  Order 

for  the  year  1879.     20s. 

46.  Report  on  the  Storm  of  October  1 8-14, 1881.  By  Robert  H. 

Scott,  F.R.S.     Is.  6d. 
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EOYAL  SOCIETY, 
For  the  Tear  ending  March  31,  1892. 


Thebe  has  been  no  change  in  the  Council  during  the  year.  Introductory. 
The  executive  officers  are,  as  stated  in  the  lasc  Report : — 

Mr.  R.  H.  Scott,  M. A.,  P.R.S.,  Secretary. 
Nav.-Lieut.  C.  W.  BailHe,  RN.,  F.H.A.S.,  Marine  Super- 
intendent. 

Hegistration  of  the  Council  under  the  Companies  Act — It  was  RegiBtration  of 
stated  in  the  last  Report  that  the  Council  had,  with  the  sanction  ^^^  "f 
of  the  President  and  Council  of  the  Royal  Society,  made  an  appli-  body, 
cation  to  the  Board  of  Trade  for  registration  as  an  Association 
under  the  Companies  Act,  1867.     The  necessary  consent  having 
been   obtaine<!,   the  Association  was    registered    on  the   8th   of 
October  1891.    The   Memorandum  and  Articles  of  Association 
will  be  found  at  Appendix  I.,  p.  25. 

Removal  of  Valencia  Observatory, — The  circumstances  which  Removal  of 
led  to  the  removal  of  Valencia  Observatory  Irom  the  island  to  a  obseivatory. 
situation  on  the  mainland  adjoining,  have  been  abeady  explained. 
The  purchase  of  Westwood  House,  Cahirciveen,  by  the  Royal 
Society,  from  the  funds  of  the  Council,  was  completed  in  the  month 
of  March  1892,  and  after  some  needful  repairs  had  been  executed, 
and  alterations  made  to  admit  of  the  proper  erection  of  the 
instruments,  the  change  of  the  observatory  to  its  new  location 
was  completed  on  the  28th  of  that  month. 

The  International  Meteorological  Conference. — In  the  autumn  a  The  Inter- 
meeting  of  representatives  of  various  meteorological  establishments  JJ^Ij^^    -^ 
was  held  in  Munich.     It  was  attended  by  33  persons  representing  Conference, 
most  of  the  States  of  Europe,  and  also  the  United  States,  Brazil, 
and  Queensland.  The  Council  instructed  their  Secretary,  Mr.  Scott, 
to  represent  them  on  this  occasion. 

The  English  version  of  the  Report  of  the  Proceedings  will  as 
usual  be  published  in  due  course. 
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Collection  of 
information. 


Kecognitlon  of 

"excellent" 

observers. 


PART  I. 
Ocean  Meteorology. 

Collection  of  Information. — The  practice  followed  by  the  Office 
with  reference  to  observers  at  sea,  as  described  in  former  Reports, 
remains  unchanged. 

Appendix  II.  (p.  28)  contains  a  list  of  all  the  observers  who 
during  the  past  year  have  contributed  logs  classed  as  "  excellent." 
Several  of  these  observers  have  regularly  co-operated  with  the 
Office  for  many  years.  The  names  which  appear  in  the  list  for 
the  first  time  are  as  follow : — 


Observer's  Name. 


Ship. 


Belly  Richardson,  R.N.R. 

Bett,  William^  Surgeon,  R.N. 

Combe,  J.  W.,  Lieut.,  R.N.  - 

Conby,  H.  B. 

Davis,  Hairy  ... 

Martin,  Walter,  R.N.R. 

Murray,  Alexander,  Junr. 

Oliver,  G.,  Lieut.,  ll.N. 

Peterkiu,  William      -  -  - 

Rohde,  H.  r.  R. 

Smyth,  M.  IL,  Lieut.,  R.N.  - 

Spalding,  T.  F.  -  -  - 

Walker,  J.  J.,  P.L.S.,  Chief  Engineer, 

R.N. 
White,  W.  E.,  R.N.R. 


Barquentine  "  Bootle." 

H.M.S.  "  Stork." 

H.M.S.  <*  Penguin." 

Ship  "  Garfield." 

Barque  "Alexander  Lawrence. 

3.S.  "  German." 

S.S.  "  Windward." 

H.M.S.  ''  Penguin." 

Ship'«Khyber." 

Barque  "  Archdale." 

H.M.S.  *'  Stork." 

S.S.  **  Australasian." 

H. M.S.  "Penguin." 

S.S.  "  Ormuz." 
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Proportion  of       The  total  number  of  logs  received  in  the  year  ending  March  31, 
total^umberof  ^^^^»  ^^^  ^"^^^  of  which  106,  or  74  percent,  have  been  classed  as 

logs  received,     '^excellent." 

The  average  number  of  logs  received  annually  during  tiie  five 
years,  18b6-§0,  was  176,  of  which  the  per-centage  of  **  excellent " 
logs  was  75. 

The  Council  take  this  opportunity  of  expressing  their  best  thanks 
to  the  observers  who  have  assisted  them  during  the  past  year,  and 
also  to  the  Ocean  Steamship  Company,  Liverpool,  who  have  kindly 
presented  to  the  Office  a  large  number  of  the  logs  of  their  vessels. 

They  regret  to  have  to  announce  the  deaths  of  no  less  than 
eight  of  their  observers,  all  of  whom  had  sent  in  ''  excellent "  logs, 
and  many  had  been  observers  for  a  long  period.  They  were 
Captains  James  Clarke,  R.  F.  Hoskyn,  R.N.,  R.  C.  Jennings, 
W.  G.  North,  C.  W.  Pearson,  P.  Rowsell,  and  J.  Thearle,  and 
Mr.  W.  H.  Young. 

Appendix  III.  (p.  30)  gives  a  list  of  the  meteorological  logs  and 
of  meteorological  reports  from  stations  abroad,  received  at  the 
Office  during  the  year. 


4 
I 


JR^ort  of  the  Mete&rological  CovmoiL.  7 

The  foilowing  summary  of  the  voyages  of  the  ships  obsei  ving  Districte  from 
for  the  Office  shows  the  districts  from  which  observations  were  ^^^P^  ^^^^ 
received  during  the  year :-  -;7X^ 

To  Baffin's  Bay  or  Greenland    -            ...  4 

n  North  America,  East  Coast              •            •            •  14 

w         99          V        ^est    „     .            -            .            -  9 

Off  East  Coast  of  North  America           ...  3 

To  West  Indies             -            ....  3 

„  South  America,  East  Coast  -            -            -            -  18 

»>        »>          j>        West     »>     -           -            -            •  7 

„  Australia  and  New  Zealand,  vi^  Cape  of  Good  Hope  26 

>j                  9t                  %f           via  Suez           -            .  g 

At  Australian  stations    -             ....  4 

To  India,  vi4  Suez         .....  (^ 

„  India,  vi&  Cape  of  Good  Hope         -            -            -  16 

„  China,  yi&  Suez       -            ....  g 

„  Cape  of  Good  Hope             ....  9 

OffEast  Coast  of  Africa          ....  3 

Between  British  Ports  .            .            -            .            -  5 

To  Coutincntal  Port*    -             ....  4 

Red  Sea  Charts. — ^Theee  charts  will  shortly  be  handed  to  the  Bed  Sea 
engraver.     In  the  course  of  their  preparation  a  suggestion  was  ^^^^' 
made  by  Lieut.  Bail  lie  for  modifying  the  system   hitherto  adopted 
for  the  representation  of  wiud  results,  which  was  approved  by  the 
Council  and  will   be  generally   adopted  in  future,   as   being  a 
decided  improvemem  on  the  former  method.     In  the  new  form  of  New  wind 
Wind  Rose,  which  is  given  below,  the  arrows  show  by  their  length  ^^^ 
the  frequency  of  winds  of  various  directions^  and  by  their  thickness 
their  various  forces  ;  light  winds,  forces  1  to  3 ;  moderate  winds, 
forces  4  to  7  ;  and  gales,  forces  8  to  12  : — 

LIGHT     GALES 

-^ 1  — 

MODERATE 

> 

Thus  in  the  diagram  selected  as  an  illustration,  a  great  preva- 
lence of  South-east  winds  is  shown,  and  gales  will  be  Feen  in  this 
particular  case  to  bo  almost  exclusively  confined  to  that  quarter : — 


The  circle  supplies  a  scale  for  estimating  the  frequency  of  winds 
in  any  direction.  The  length  from  the  heads  of  the  arrows  to  the 
circumference  represents  5  per  cent,  of  the  whole  number  of 
observed  winds  (100  per  cent.  =  4  inches).  The  upper  figures 
in  the  central  space  are  the  total  number  of  observations,  the 
per-centage  of  calms  being  given  underneath. 

Current  Charts,  for  the  Atlantic,  Pacific y  and  Indian  Oceans^ —  Current 
The  extraction  of  data  from  the  Office  losfs  and  from  the  Bemark  Charts. 
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Soatbem 
Ocean. 


Distant 
stations. 


Royal  Naval 
Exhibition. 


Stock  of 
iDstruments 
belonging  to 
the  Office. 


Books  of  the  Royal  Navy  bos  been  completed^  and  the  Royal 
Navy  log  books  are  now  being  examined  for  the  period  prior  to 
the  introduction  of  the  uniform  system  of  Remark  Book&  The 
number  of  these  logs  examined  during  tlie  year  has  been  4,046. 

Southern  Ocean, — The  extraction  of  data  from  the  Office  logs 
for  this  district  has  been  completed.  The  log  books  of  H.M. 
ships  are  now  being  dealt  with,  to  the  number  of  567  in  the  year, 
and  valuable  information  has  been  obtained  from  the  logs  of  the 
various  steamship  companies  carrying  on  trade  with  Australia. 

Supply  of  Instruments  to  distant  Stations, — On  a  representa- 
tion received  through  the  Colonial  Office,  it  was  decided  to  supply 
a  complete  outfit  of  meteorological  instruments,  including  the 
self-recording  anemograph  formerly  at  Heligoland,  to  St  Helena, 
the  Governor  of  which  island  had  undertaken  to  arrange  for  the 
regular  record  of  the  usual  meteorological  observations  at  a 
station  specially  selected  with  the  object  oi  obtaining  a  satisfactory 
register  of  the  wind ;  a  set  of  instruments  has  also  been  supplied 
to  Mr.  Knotty  Vice-Consul  at  Mojange,  Madagascar,  and  to  Mr. 
Anstruther  at  the  cable  station  at  Fernando  Noronha. 

Royal  Naval  Exhibition, — The  Council  took  advantage  of  this 
opportunity  to  exhibit  specimens  of  the  charts  which  have 
recently  been  issued  by  the  Office,  and  of  the  instruments  which 
they  supply  to  captains  willing  to  observe  for  them.  These 
exhibits  attracted  considerable  attention  from  the  visitors. 

In  addition  the  forecasts  and  weather  chaits  emanating  fit>m 
the  Office  were  exhibited  and  renewed  three  times  daily. 

Supply  and  Stock  of  Instruments, — In  Appendix  IV,  (p.  86) 
is  given  a  list  of  the  meteorological  instruments  supplied  by  the 
Office  to  ships  in  the  Roval  Navy  during  the  year,  with  a 
statement  for  the  31st  March  1892  of  the  stock  and  distribution 
of  the  instruments  standing  on  the  books  to  the  account  of  the 
Admiralty. 

Appendix  V.  (p.  37)  gives  similar  information  with  regard  to 
the  disposal  of  the  other  instruments  belonging  to  the  Office, 
remaining  in  store,  or  which  have  been  supplied  to  the  Mercantile 
Marine,  and  to  observatories,  telegraph  offices,  &c. 


AdminiBtra' 
tiye. 


PART  II. 
Weather  Telegraphy  and  Forecasts. 

There  have  been  no  serious  interruptions  of  telegraphic  com* 
munication  during  the  year. 

A  new  reporting  station  has  been  established  at  the  North 
Foreland ;  in  this  Ciise,  as  in  that  of  Malin  Head^  the  Council 
have  been  indebted  to  Lloyd's  Committee  for  the  means  of 
obtaining  regular  observations  at  an  outlying  station  not  otherwise 
available.  Among  the  observers  the  only  changes  have  been  the 
substitution  of  Mr.  G.  Freeman  for  Mr.  J.  H,  Watson  at  Spurn 
Head  and  of  Mr.  W.  Newlands  for  Mr.  J.  Hay  at  Leith. 
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The  Council  have  to  express  their  sincere  regret  at  the  death  Administm- 
by  accident  of  Mr.  John  Hartnup^  the  superintendent  of  the  ^*^^' 
Bidston  Observatory,  Birkenhead,  which  occurred  on  April  21, 
1892.     Mr.  Hartnnp  had  for  many  years,  by  permission  of  the 
Mersey  Docks  and  Harbour  Broad,  furnished  to  the  Office  the 
weather  reports  from  his  observatory. 

A  list  of  the  telegraphic  reporting  stations,  British  and  Foreign, 
18  given  in  Appendix  VL  (p.  38). 

The  work  in  this  branch  of  the  Office  continues  to  increase.  ^^^^7  ^^ 
The  Daily  and  Weekly  Weather  Reports,  in  particular,  liave  been  w^Ser 
extended  and  improved.  Reports. 

In  the  volume  of  the  Daily  Weather  Reports  for  the  second 
half  of  1891  the  following  monthly  averages  for  nearly  all  the 
stations  have  been  published  as  a  preface  : — 

Pressure,  20  years,  1871-90. 
Temperature,  20  years,  1871-90. 

(viz.,  maximum,  minimum,  and  dry  and  wet,  the  two  latter 
for  8  a.m.) 
Rain,  25  years,  1866-90. 

A  new  column  has  also  been  added  to  the  Report  giving  an 
account  of  the  weather  which  has  prevailed  at  the  stations  in 
the  intervals  between  the  observing  hours. 

ITie  Weekly  Weather  Report  has  been  improved  by  the 
addition  of  two  new  stations;  and  by  a  table  giving  weekly  sun- 
shine records  for  ten  other  stations. 

Inspection  of  the  Telegraphic  Reporting  Stations. — The  tele-  Inspeotion  of 
graphic  reporting  stations  have  been  inspected  during  the  year,  in  ****  Stations. 
England  by  Mr.  Ley,  in  Scotland  by  Mr.  Buchan,  and  in  Ireland 
and  Wales  by  Mr.  Scott-  The  reports  submitted  by  the  Inspectors 
to  the  Council,  which  are  printed  in  Appendix  VII.  (p.  39),  show 
that  the  efficiency  of  the  service  continues  to  be  satisfactorily 
maintained. 

Discussion  and  Publication  of  the  Information  received, — The  DUcuMion 
practice  of  the  Office  in  collecting,  discussing,  and  disseminating  *^®'ep®'^- 
the  meteorological  information  received  by  telegraph  is  described 
in  Appendix  VIII.  (p.  58).  The  Daily  Weather  Report  has 
appeared  regularly  during  the  year ;  for  details  see  that  Appen- 
dSx.  It  is  distributed  free  of  cost  as  follows : — To  newspapers, 
seven  copies;  to  seaports,  for  public  exhibitiouy  71  copies;  to 
Government  offices  and  public  institutions,  66  copies ;  to  corre- 
spondents of  the  Office,  73  copies ;  and  to  foreign  meteorological 
establishments,  46  copies.  Nearly  200  copies  are  issued  regularly 
to  subscribers.        ^ 

The  Weekly  Weather  Report,  with  its  Monthly  Appendices, 
has  also  appeared  regularly  ;  for  particulars  of  this  publication  see 
Appendix  VIII.,  p.  58. 
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Mo^iiL  i  P^^iic  display   at  the   Office  of  the  State  of  the    Weather  on 

front  of  the       British  Coasts, — This  arraDgeiiient,  which  wa.s  made  with  a  view 
Office.  to  the  earliest   possible  supply  to  the  public  of  the  latest  infor- 

mation as  to  the  weather  received  from  the  principal  points  on  the 
eastern,  southern,  and  western  coasts,  has  been  regularly  carried 
out,  and  it  is  believed  with  general  public  approval.  It  supplies 
at  9.30  a.m.  and  3  p.m.  every  week  day  the  substance  of  the 
reports  received  by  telegraph,  of  the  state  of  the  weather  and  sea 
at  the  following  stations :  Yarmouth,  Dungeness,  the  Needles 
(Hurst  Castle),  Scilly,  Holyhead,  and  Valencia,  and  this  is  dis- 
played in  a  conspicuous  manner  on  the  front  of  the  OflBce,  63, 
V  ictoria  Street,  S.W. 

Supply  of  Forecasts  to  the  Fleet — At  the  request  of  the 
AdminUty  daily  forecasts  were  supplied  to  the  Commander-in- 
Chief  of  the  **  A  "  Fleet  during  the  continuance  of  the  Manoeuvres 
as  in  previous  years,  and  also  to  the  Commander-in-Chief,  Devon- 
port.  This  latter  service  is  continued  throughout  the  year.  It 
commenced  at  the  end  of  1890. 

Forecasts.  Weather    Forecasts, — Forecasts    are   prepared     three  limes    a 

day,  namely,  at  11  a.m.,  at  3.30  p.m.,  and  8.30  p.m.  The  Fore- 
casts prepared  at  11  a.m.,  on  the  information  derived  from  the 
8  a.m.  reports,  refer  to  the  probable  weather  between  noon  on  the 
day  of  issue  and  noon  on  the  following:  day.  They  are  publicly 
exhibited  in  several  places  in  London,*  and  are  supplied  to  the 
afternoon  editions  of  the  newspapers.  The  3.30  p.m.  Forecasts  are 
employed  for  storm  warnings  only,  excepting  in  the  hay  harvest 
season,  when  they  are  issued  as  subsequently  explained.  The 
forecasts  at  8.30  p.m.  are  specially  prepared  for  publication  in  the 
morning  newspapers,  but  nil  the  forecasts  are  available  for  the 
information  of  anyone  who  applies  for  them  at  the  Office. 

Officl"*^***^^      ITie  inquiries  received   through    the  Post  Office  for   special 

forecasts  during  the  year  amounted  to  84,  and  the  personal  appli- 
cations to  66.  The  rules  of  the  Office  relating  to  such  inquiries 
are  stated  in  Appendix  YIII.  (p.  62). 

The  results  of  a  comparison  of  the  Forecasts  issued  at  8.30  p.m. 
during  the  year,  with  the  weather  actually  experienced,  are  given 
in  Appendix  IX.  (p.  63).  The  following  summary  shows  the 
successes  and  failures  over  the  whole  United  Kingdom,  estimated 
as  explained  in  that  Appendix.  The  results  were  best  in  England, 
South,  and  worst  in  Scotland,  West.  The  total  per-centage  of 
success  was  2  lower  than  in  1890-91. 


Besults  of 
?or«*ca8t<. 


♦  Viz.,  in  the  City  at  the  Mansion  House,  Lloyd's  Rooms,  Messrs.  R.  &  J.  Beck's, 
Cornhill»  and  Messrs.  de  la  Rue  &   Co.'s,  Bunhill  Ro^  in  the  West  End,  in 
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SuMMABY  of  BESCLTd  of  8.30  p.m.  Forecasts^  1891-92.      Results  of 

Forecasts. 


Distriets. 


SOOTLAITD,  N.  - 

i>         E.   - 
England,  NJB.  - 

n  B.      -  - 

MiDLAlfD  COUKTIXS  - 

Enoulnd,  S.- 
Scotland, W.  - 
England,  K.W. 

ft         S.W. 
Ireland,  N.    - 

„        S.     - 

Summary  - 


FteiMMntages. 


Complete 
Saccesa. 


Pwtial* 
Buccess. 


Partial* 

Tailure. 


Total 
Pailure. 


51 

82 

11 

6 

54 

27 

14 

5 

51 

SO 

14 

5 

49 

88 

IS 

5 

50 

29 

15 

6 

52 

82 

12 

4 

46 

29 

15 

10 

50 

80 

18 

7 

51 

81 

11 

7 

58 

29 

11 

7 

46 

82 

12 

10 

50 

30 

18 

7 

Total  per- 

centage  of 

Suooeiis. 


83 
81 
81 
82 
79 
84 
75 
80 
82 
82 
78 


80 


^  Note  *'  partial "  implies  '<  more  than  half." 

The  following  table  shows  for  each  year  from  1882  to  1891, '^*^'*^"&®*' 
inclumve,  the  per-centages  of  complete  and  partial  success  of  the  ^°'^*^*** 
Forecasts  issued  at  8.30  p.m.  for  the  whole  year. 

Pek-oentages  of  Results  of  Forecasts  for  the  whole  of  the 

British  Isles. 


Year. 

Complete 

SUCCOM. 

Partial,  i^., 

more  than 

Half  Success. 

Total 
Suooeas. 

1882 

48 

87 

SO 

1883 

48 

83 

81 

1884 

50 

31 

81 

1885 

50 

84 

84 

1886 

49 

81 

SO 

1887 

62 

82 

84 

1888 

51 

31 

82 

1889 

49 

82 

81 

1890 

50 

32 

82 

1 

1891 

50 

30 

80 

! 

1 
1 

Ayenge 

49 

S2 

81 

Hay  Harvest  Forecasts. — The  Council  renewed  in  1891  the  HayHancst 
offer  made  in  previous  years  to  the  Royal  Agricultural  Society,  the  Forccaata. 
Soyal  Dublin  Society,  and  the  Highland  and  Agricultural  Society 
to  send  Daily  Forecasts  gratis  during  the  haymaking  season  to  a 
number  of  observers  selected  by  those  Societies^  on  two  conditions, 
viz.,  that  the  information  should  be  made  known  as  widely  as 
possible,  and  a  record  of  the  weather  actually  experienced  sent 


12 


Report  of  the  Meteorological  Council. 


Hay  Hanrest     weekly  to  the  Office.     The  Societies  accepted  the  proposal ,  and 
Forecasts.        th^  Forecasts  were  issued  as  shown  in  the  following  table : — 


List  of  those  who  received  Hay  Habvkst  f  obecasts 

in  1891. 


Districts. 


To  whom  sent. 


Address. 


0.   SCOTLAIO),  N. 


1.  SCOTLAMn,  E. 


2.  England,  N.£. 


3.  England,  £. 


4.  Midland 
Counties 


■{ 

r 

{ 

■{ 
-{ 


5.  PiNGLAND,  S. 


-< 


6.  Scotland,  W.    -• 


7.  England,  N.W. 


8.  England,  S.W.  -  * 


9.  Ibeland,  N. 


10.  Ireland,  S. 


■{ 

r 


Rev.  Dr.  Joass 
Major  Smith    - 

J.  Whitton 

G.  Murdoch     - 

C.  W.  L.  Forbes 

Sir  J.  Wilson  - 

J.  Turner 

W.  Birkbeck  - 

Sir  J.  B.  Lawes,  Bt,  and 

Prof.J.H.  Gilbert,  FhJ). 

Royal        Agricultural 

College. 
E.  £.  Harcourt- Vernon 

C.  Whitehead  - 
E.  P.  Squarey 

The   Aylesbury   Dairy 

Company. 
M.  J.  Sutton   - 

W.  Calder 

M.  J.  Stewart,  M.P.     - 
J.  S.  R.  Ballingal 

G.  W.  Wray   - 

The  Earl  of  Derby,  K.G. 

The    late    Colonel    T. 

Picton  Turbervill. 
The  Earl  of  Ducie 
T.  Dyke 
R.  Neville  Grenville    - 

E.  F.  Farrell    - 

J.  M.  Wilson,  J.P.      - 

D.  A.  Milward 

W.  Talbot  Crosbie,  DX. 

The  Earl  of  Rosse,  K.P. 


Golspie. 

Munlochy,  Inverness. 

Glamis  Castle,  by  Forfftr. 
Rothiemay,  Huntly. 
Aberfeldy. 

Chillingham  Bams,  Chatton, 

Northumberland. 
The  Grange,  Ulceby. 

High  House,  Thorpe,  Norwich. 
Rothamsted,  Harpenden. 


Cirencester. 

Grove  Hall,  East  Retford. 

Barming  House,  Maidstone. 
The  Moot,  Downton,  Wilts. 
Stammerham,  Horsham. 

Reading. 

Castle  Hill,  Dalrcoch,  Dum- 
barton. 
Ardwell,  Stranraer. 
Eallabus  House,  Islay. 

Leybum,  Yorkshire. 
Knowsley  Hall,  Prescot. 

Ewenny     Priory,      Bridgend. 

Glamorganshire. 
Tort  worth,  Gloucestershire. 
Long  Ashton,  Clifton,  Bristol. 
Butleigh  Court,  Glastonbury. 

Moynalty,  Co.  Meath. 
Currygrane,  Edgeworthstown. 

Lavistown,  Kilkenny. 

Ardfert    Abbey,    TnUee,    Co.' 

Kerry. 
Birr  Castle,  Parsonstown. 


In  addition  to  the  above  names  the  forecasts  were  sent  to  six 
other  gentlemen  at  their  own  cost 

The  issue  of  the  forecasts  commenced  on  June  15th  with  those 
for  the  South  and  East  of  England^  and  were  continued  for  about 
five  weeks,  ending  on  the  18th  of  July  in  those  districts.     In 
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other  parts  of  the  country  they  commenced  and  ended  about  a  Hay  Harvest 
fortnight  later.  Forecasta. 

The  general  result  of  the  issue  of  these  forecasts^  shown  by 
the  subjoined  table^  has  been  prepared  solely  from  the  reports 
of  the  above-mentioned  gentlemen,  and  is  entirely  independent 
of  any  estimate  formed  within  the  Office  itself  ; — 

SuMMABY  of  Kesults. — Hay  Hakvest  Fobboasts,  1891. 


Dutrioto. 


Names  of  Stations. 


Per-oentages. 


QQ 

S 
O 

s 

o 


s 
to 

i 


2 


i 

FN 

1 


ScoTXAin>,  N. 

ElGXAVDt  N.E. 

KlDLUTD  CoUlfTnES 
XSGLAVD.S.- 

6C0TLiLin>,  W. 
ElGLAJD,  N,W. 

Ibujutd,  N.  - 
»       8.  - 


Munlochy  and  Golspie    -    .     - 
Aberfeldj,  OIftmi»,  and  Bothiemay 
Cliatton  and  Ulcebv 
Botbamsted  and  Thorpe 
Cirencester  and  East  Retford  - 
Beading,   Maidstone,    Downton> 

Horsham. 
Stranraer.  Islay,  and  Dumbarton 
Leybum  and  Prescot 
Tortworth,     Clifton,    Bridgend, 

Glastoubnry. 
Hoyn^lty  and  Edgeworthstown 
Tralec,  Kilkenny,  and  Parsonstown 


and 


ana 


Mean  for  all  districts 


I' 

40 

42 

17 

1 

49 

41 

9 

1 

61 

26 

11 

8 

69 

23 

8 

— 

70 

22 

8 

— 

68 

28 

6 

4 

S2 

36 

11 

2 

60 

34 

6 

_ 

m 

28 

9 

2 

68 

32 

10 

_ 

66 

34 

8 

2 

58 

81 

10 

1 

82 
90 
87 
92 
92 
90 

87 
94 
89 

00 
90 

89 


These  figures  show  that  the  results  for  the  forecasts  for  1891 
reached  a  total  per-centage  of  success  of  89^  being  the  same 
figure  as  was  recorded  in  the  two  preceding  years. 

The  Council  regret  that  they  have  been  informed  by  the 
Board  of  Agriculture  that  that  Department  does  not  see  its  way 
to  aid  in  the  further  dissemination  of  these  forecasts. 

Storm    Warnings  for  the   Coasts  of  the   United  Kingdom, — In  Storm 
Appendix   X.   (p.  64)   are    given   the    names    of    the   stations  W*"**°8*« 
famished  with  signals  for  Storm  Warnings,  in  accordance  with 
Circular  717  of  the  Board  of  Trade  issued  in  February  1874. 

These  stations  were,  at  the  end  of  March  1892,  170  in  numben 
situated : — 

81  in  England,  16  in  Wales,  47  in  Scotland,  20  in  Ireland, 
3  in  the  Isle  of  Man,  and  3  in  the  Channel  Islands. 

An  application  was  received  during  the  year  from  the  Royal 
National  Lifeboat  Institution  for  the  supply  of  daily  forecasts  to 
all  lifeboat  stations  on  the  coast.  The  Council  were  reluctantly 
obliged  to  reply  that  the  grant  at  their  disposal  would  not  suffice 
for  the  additional  cost  of  telegraphing  daily  to  these  stations. 

A  comparison  has  been  made  in  the  Office  between  the  warnings 
issued  during  the  year  and  the  weather  experienced  on  our  coasts, 
the  warnings  being  tested  by  the  method  explained  in  Appendix 
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Stonn 
Warnings. 


VIII.  (p.  63).     The  rejiults  of  this  comparieon  are  shown  in  the 
following  tables: — 

Retubn  of  the  Result  of  the  CoaiFABisoN  between  the 
Warnings  issued  and  tlie  Weather  experienced  in  1891. 


Coasts. 


o. 


storms  Cor  wliioh  no 
'Warning  was  issued* 


Scotland,  K.E. 


E. 

N.W. 
W. 
Ireland,  S.W. 

N.W. 


n 


>» 


Irish  Sea   - 

St.  Geoi^s  Channel 
Bristol  Channel 
England,  S.W. 

8. 

S.B. 

E. 

N.E. 


9* 


99 


Totals- 


Per-centages  -      — 


50 

35 

9 

85 

13 

18 

52 

30 

14 

44 

27 

12 

46 

35 

5 

53 

39 

7 

41 

30 

4 

86 

20 

10 

84 

20 

11 

33 

18 

10 

27 

15 

10 

25 

15 

8 

22 

10 

8 

24 
582 

18 

2 

825 

128 

— 

62-3 

24-5 

2 

4 
4 
5 
5 
1 


3 


3 
3 
3 
2 
2 
4 
1 


1 
1 
1 


39 


9 


7-5 


1-7 


5 


6 
2 
2 


2 


21 


4-0 


Dec.  15. 

Dec.  15. 

March  2^Nov.  11. 

March  5-6;  MaylS; 

Nov.  28;  Dec.  15. 
March  5-6 ;      May 

15;  Oct.  11. 
Dec.  7. 
Dec.  7. 
Dec.  7. 

Oct.  22. 


Feh.  11;  March  5-6; 
May  15;  Not.IL  ; 
Dec.  3. 


Note  as  to  Gales  experienced  in  1891  on  certain  parts  of 
our  coasts,  and  for  which  Warnings  were  not  issued. 

These  were  12  in  number,  and  may  be  classified  as  follows : — 

(1.)  Gales  of  February  11,  March  2,  May  16,  October  11, 
November  3,  and  December  3^  were  due  merely  to  the  fact  that 
storms  which  had  been  duly  warned  for  in  adjacent  districts  spread 
somewhat  further  than  had  been  anticipatt^d  at  the  time  when  the 
warninjrs  were  being  issued. 

(2.)  Gales  of  March  5-6,  November  2,  and  December  7 ;  The 
approach  of  these  depressions  not  indicated  by  the  latest  reports 
received  prior  to  their  advance. 

Gale  of  October  22.  Strong  but  very  local  gale  from  S.S*W. 
on  east  coast  of  Kent  and  at  mouth  of  Thames.  Apparently  due 
to  the  development  over  England  during  the  night  of  local 
disturbances;  secondary  to  a  large  system  in  the  W.,  which 
was  too  shallow  to  cau^e  gales. 

Gales  of  November  11  (North-easterly  in  Ireland  S.W.,  South- 
easterly  in  England  N.E.).     Due  to  a  disturbance  which  advanced 
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directly  over  ihe  kingdom  from  the  soath-westward,  but  which 
proved  to  be  much  deeper  than  was  anticipated. 

Gales  of  December  15.  This  depression  was  complex,  and 
appeared  to  be  advancing  in  such  a  direction  that  the  extreme 
north*west  coast  did  not  seem  to  bo  threatened.  The  centre^ 
however,  took  a  more  westerly  course  than  was  anticipated,  and 
the  coasts  were  involved  in  the  general  disturbance. 

The  following  table  contains  a  comparative  statement  of  the  Comparwon  of 
storm  warnings  and  their  results  in  1891,  and  in  the  ten  preceding  jg^jj*^^!^^ 
years.     It  will  be  seen  that  the  totiil  per-centage  of  warnings  preyious  yean, 
justified  is  86  '8,  being  even  better  than  that   for  the  preceding 
year.     The  per-centage  of  warnings  not  justified  by  weather,  or, 
in  other  words,  of  total  failures,  is  the  lowest  on  record. 


lean. 

Total  Na  of 

Warnings 

i&sned. 

WaminRs 
justified  by 

Warnings 
justified  by 

Total  Warnings 

Warnings  not 
justified  by 

subsequent 
Gales. 

subseouent 
strong  winds. 

p.c. 

justified, 
p.c. 

subsequent 
Weather. 

p.c. 

p.c. 

1881 

454 

58-6 

23-3 

81-9 

14-M 

1882 

503 

61-4 

21-1 

83-5 

14-9 

1883 

610 

56*2 

21-6 

77-8 

20-8 

18S4 

461 

66-4 

20*0 

86-4 

12-1 

1885 

591 

55-3 

24*0 

79-8 

19-5 

1886 

542 

55-3 

26-9 

82-2 

15-9 

1887 

472 

55-6 

26-1 

81-6 

16-4 

1888 

539 

55-3 

28-6 

83-9 

14*a 

1889 

873 

47-7 

83-5 

81*2 

16-9 

1890 

525 

61-0 

25-5 

86-5 

9-8 

1891 

522 

62-3 

24-5 

86*8 

7-5 

Fishery  Barometers, — To  add  to  the  means  of  obtaining  warn- 
ings of  stormy  weather  by  the  sea-going  population,  barometers 
were  many  years  ago  supplied  by  the  Board  of  Trade  on  loan 
to  fishing  villages  and  other  places  on  the  coasti  to  be  set  up  for 
public  information.  The  whole  number  of  stations  supplied 
by  the  0£Sce  with  these  instruments  is  185.  Of  these  60  are  in 
£ngland,  6  in  Wales,  52  in  Ireland,  ^2  in  Scotland,  4  in  the 
Isle  of  Man,  and  1  in  Jersey.  The  list  is  given  in  Appendix  XI., 
p.  67. 

PART  III. 
Land  Msteobologt  of  the  British  Isles. 

Observatories  and  Stations, — The  observations  of  the  climate 
of  the  British  Isles,  which  are  received  by  the  Oflice  from  certain 
stations,  may  be  arranged  in  five  classes,  according  to  the  degree  of 
completeness  with  which  they  are  made. 

1.  The  Observatories  furnished  with  self-registering  instruments  Self-recording 
by  which  all  the  principal  meteorological  phenomena  are  recorded  obsenratoriet. 
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Anemographie 
stations. 


Sutions  of 
S<iooiid  Order. 


Telegraphic 

Reporting 

Stations. 


Extra  stations. 

Sunshine 
stations. 


Docoments 
received. 


Inspection  of 
stations. 


continuously.    These  alone  afford  the  materials  necessary  for  the 
study  of  the  periodic  variations  of  the  meteorological  elements. 

2.  Anemographie  stations  furnished  with  instruments  regis- 
tering the  wind  only.  The  records  from  these  stations  relate 
rather  to  weather  as  distinguished  from  climate,  and  are  especially 
important  in  connexion  with  storms.  They  are  often  useful  in 
affording  evidence  available  in  courts  of  law  with  respect  to 
collisions  at  sea,  and  damage  done  by  wind. 

3.  Stations  of  the  Second  Order  furnishing  climatological  infor- 
mation from  eye  observations  taken  twice  a  day.  The  observers  at 
these  stations  are  all  yolunteers. 

4.  The  Telegraphic  Reporting  Stations^  at  which  the  obser- 
vations are  taken  by  eye,  but  supplemented  in  some  cases  by  self- 
recording  aneroids,  &c.,  supply  the  material  upon  which  the  daily 
weather  reports  and  forecasts  are  based.  The  hours  of  observation 
at  these  stations  are  determined  by  the  requirements  of  the  tele- 
graphic system,  as  explained  in  Part  II.,  but  the  data  which  they 
furnish  are  also  utilized  to  afford  climatological  information  for  parts 
of  the  country  where  Stations  of  the  Second  Order  do  not  exist. 

6.  Extra  stations  furnishing  returns  with  less  completeness  and 
detail  than  those  of  Class  3. 

A  continuous  record  of  the  amount  of  bright  sunshine  is 
received  from  44  stations  in  the  British  Isles,  of  which  some  are 
First  or  Second  Order  stations,  whilst  from  others  the  sunshine 
record  is  alone  received.     See  Appendix  XII.,  p.  68. 

A  fuller  account  of  these  several  stations  and  of  the  methods 
employed  by  the  0£Sce  in  dealing  with  their  records  will  be  found 
in  Appendix  XII L,  p.  69. 

Appendix  XIV.,  p.  72,  contains  a  list  of  all  documents  relating 
to  the  land  meteorology  of  the  British  Isles  received  at  the  Office 
during  the  year. 

Inspection  of  the  Stations, — ^The  self-recording  observatories  and 
the  anemographie  stations  (Classes  L  and  2),  as  well  as  the  Tele- 
graphic Reporting  Stations  (Class  4),  are  regularly  visited  each 
year  by  the  Inspectors  of  the  Office.  The  extra  stations  (Class  5) 
are  inspected  as  opportunity  offers.  Of  the  Stations  of  the  Second 
Order  (Class  3),  some  belong  to  the  Royal  Meteorological  Society, 
and  these  are  visited  by  an  Inspector  appointed  by  that  Society, 
an  allowance  being  made  by  the  Office  toward  the  cost  of  the 
inspection,  in  accordance  with  the  recommendation  of  the  Treasury 
Committee  (1877).  The  remaining  Stations  of  the  Second  Order, 
including  those  belonging  to  the  Scottish  Meteorological  Society, 
are  visited,  most  of  them  annually,  by  the  Inspectors  of  the  Office. 
The  Superintendent  of  the  Kew  Observatory,  Mr.  G.  M,  Whipple, 
and  his  chief  assistant,  Mr.  T.  W.  Baker,  are  specially  employed  to 
inspect  and  report  on  the  self-registering  apparatus,  and  on  the 
photographic  processes  at  the  observatories.  Extracts  from  the 
Reports  of  the  Inspectors  are  given  in  Appendix  VIL,  p.  39, 
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Information  supplied  to  the  General  Register  Office y  Dublin,  Reports  sap- 
— Reports  from  eleven  of  the  Irish  stations  of  the  Office  have  been  P^«^  ^ 
regularly  supplied  to  the  Registrar  General  for  Ireland^  for  his  Q^S^Ofor 
Weekly  and  Quarterly  Returns.  Ireland. 

The  Weekly  Weather  Report,  which  is  prepared  in  the  Tele*  PablicAtions. 
graphic  Branch  of  the  Office  (see  Appendix  VIII.,  p.  58),  supplies, 
by  its  synchronous  charts  and  Monthly  Summaries,  a  very  com- 

Slete  and  instructive  view  of  the  chief  meteorological  changes, 
ay  by  day,  over  the  greater  part  of  Europe,  such  as  is  not  to 
be  found  iu  any  of  the  similar  publications  issued  by  any  other 
office. 

Appendix  I.  to  the  Weekly  Weather  Report  for  1891  gives  a 
summary  for  each  quarter,  and  for  the  whole  year,  of  the  Rainfall 
and  Temperature  for  each  district,  for  the  26  years  1866-1891, 
and  also  the  Monthly  and  Progressive  values  of  Accumulated 
Heat,  Rainfall,  and  Bright  Sunshine  for  all  the  districts  in  each 
month  of  1891.  Appendix  II.  to  the  same  Report  gives  the 
Weekly  and  Progressive  values  for  the  same  elements  during  the 
year  1891  (in  continuation  of  Appendix  II.  for  the  year  1890). 

Hourly  Readings  of  Meteorological  Instruments. — The  Volume  Hourly  Bead- 
of  Hourly  Means  for  1888  has  appeared,  and  that  for  1889  is  in  a  ^o?o^ 
very  advanced  state.     These  volumes  differ  in  no  respect,  as  to  Obserrations. 
arrangement,  from  that  for  the  year  1887,  described  in  the  last 
Report. 

Harmonic  Analysis   of  the   Hourly    Observations    at    British  Harmonic 
Observatories. — A  volume  containing  a  full  series  of  tables  illus-  HoS^^E^^^ 
trative  of  this  method  of  dealing  with  the  Hourly  Values  of  the  ingg. 
Temperature  and  Pressure  at  the  seven  self-recording  observa- 
tories maintained  by  the  Meteorological  Office,  and  at  Greenwich, 
has  been  published.   It  deals  with  the  hourly  records  of  Tempera- 
ture and  Pressure  at  Greenwich  for  20,  and  at  the  seven  observa- 
tories for  12  years,  for  every  month  of  every  year.     It  is  believed 
to  be  the  iinst  systematic  publication  of  the  description  that  has 
till  now  been  brought  out  by  any  of  the  established  meteorological 
institutions. 

The  computation  of  mean  hourly  values,  on  the  system  explained 
fully  in  the  Report  for  1890,  of  the  temperature  of  the  air  and  of 
barometrical  pressure  for  the  seven  observatories  for  each  month, 
has  been  completed  for  several  years,  and  is  still  being  earned 
on.  The  work  is  somewhat  heavy,  but  considerable  progress 
has  already  been  made  with  it,  and  when  completed  it  will 
supply  data  which  would  not  otherwise  be  made  available  for 
meteorologists. 

Observations  at  Stations  of  the  Second  Ordpr. — The  volume 
ibr  1888  is  now  nearly  complete. 

E    71(20.  B 
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stations  for  'Xhe  following  is  the  list  of  statioDB  for  which  returns  are  being 

pobUcatioD.       published  for  1888  :— 

Stations  for  Publication  in  Detail  on  Form  A., 
I  21  in  Number. 


Stations. 


In  connexion 
with 


Yean 

already 
published 
in  detail. 


Remarks. 


Glasgow  - 
Stonyhurst 
Armagh    - 

Dunrobin  Castle  - 

Braemar  - 

Dundee    - 

Wolfelee  - 

Scarboroagh 

Hillington 

Chorcbstoke 

Carmarthen 

Margate   - 

Babbacombe 

Swanbister    (Ork- 
neys). 

Landale    - 

Douglas   (Isle    of 
Man). 

Soathampton 

Dublin  (Monntjoj 
Observatory). 

Markree  Castle    - 

Farsonstown 

Londonderry 


M.O. 
M.O. 
M.O. 

S.MetSoc. 
S.  Met.  Soc. 
S.Met.Soc 
S.  Met.  Soc. 
B.  Met.  Soc. 

R.  A&et.  vOC. 

B.  Met  Soc. 
B.  Met.  Soc. 
B.  Met.  Soc. 
B.  Met.  Soc. 
M.O. 

M.O. 
M.  O. 

M.O. 
M.O. 

M.O. 
M.O. 
M.O. 


12 
14 
14 


8 

8 

8 

2 

7 

11 

12 

13 

6 

11 

S 

9 
10 

10 


IS 

15 
9 


Formerly    obserratories.       10 
hourly  readings  already  published. 

Continuous  records  of  pressure,  tem- 
perature, wind,  and  rainfall  still 
available,  except  for  Armagh,  which 
furnishes  wind  and  rain  only.  For 
Stonyhurst  and  Armagh  the  records 
from  1884  have  been  published  on 
Form  A. 


High-level  station  (1,113  feet). 


This  is  the  most  northetn  statioQ 
available,  and  there  is  a  continaoas 
record  of  wind. 


At  both  of  these  stations  there  arts 
long  series  of  observations  available 
taken  by  the  officers  af  the  Ordnaaoe 
Survey. 
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•]LaKr  for  PuBLiGATiOK  on  Form  B.  (Monthly  Means  and 

Summaries). 


StQAiociftfor 

pnblicatioiu 


JK  Buxton. 

SH  Cheadle. 

tgi  HilliDgton  (Norfolk). 

Uppingham. 
fSi  Chnrchstoke  (Montgomexyihire). 

Geldeston  (Beccles). 
fti  Bennington.  y 

ifn  Cheltenham. 

St.  David's. 
iSi  Carmarthra. 
fSi  Berkbamsted. 

Kew. 
fgi  Margate. 

SouUiampton  (Ord.  Surrey  Oflice). 

Eastbourne. 
fSi  Rousdon. 
fSi  Dartmoor. 
fBi  Babbacombe  (Torquay). 

Falmouth. 

Londonderry. 
Jb  Lissan  (Co.  Tyrone). 

Armagh. 

Brookeborougb  (Colebrooke  Park). 

Markree  Castle  (Co.  Sligo). 

£dffeworth8town. 

Dublin  (Glasnevin). 

Dublin    (Mountjoy    Observatory^ 
Phoenix  Park). 

Dublin  (City). 

Parsonstown  (Birr  Castle). 
fBi  Klllamey. 

Valencia. 


Swanlnster. 
^  Laiig. 

^  Dunrobin  Castle. 
fb  Gknrdon  Castle. 
^  Glencarron. 

Aberdeen. 
j^  Fort  Augustus. 

{Braemar. 
Fort  William. 
^  Lednathie.    ' 

Iiandale  (Azgyleshire). 
^  Dundee. 
f^  Ochtertyre. 
t  Callton  Mor. 

Glasgow. 
^  Bosewell. 

j^  Bothesay  (Isle  of  Bute). 
^  Marcbmont. 
A  Wolfelee. 
j^  Pinmore  (Ayrshire). 
j^  Glenlee. 
jfii  Cramlingtun. 
f^  Cargen. 
Durham. 
2?ewton  Beigny. 
Aysgarth  (Yorkshire). 
§H  Scarborough. 

Oonkboume(Douglas)i  Isle  of  Man. 
York. 
Stonyliurst. 
fgL  Wakefield. 
Prestwich. 
^  Llandudno. 

The  Stations  marked  %  belong  to  the  Seottisb,  and  those  marked  fH  to  the  Soyal 

Meteoroloffioal  Society. 

« 

With  reference  to  these  stations  and  the  arrano^ements  with  the 
Soyal  Meteorological  Society  and  the  Scottish  Meteorological 
Society  as  to  the  supply  of  information  therefrom,  a  considerable 
increase  has  been  made  in  the  allowances  to  the  respectiye  Socio- 
tiesy  inasmuch  as  it  was  found  that  tbe  terms  hitherto  existing  were 
not  sufficient  to  defray  the  cost  of  supply  of  the  information. 

Removal  of  the  Anemometer  to  Deerness,  Orkney. —  In  the  month  Bemoral  of 
of  April  the  anemometer,  which  had  been  removed  from  Swaubister  Anemometer 
to  Stennqss  in  the  month  of  August  preceding,  was  again  removed  SilSds?'^"^^ 
to   Deerness   School  House,  the  observer  having  received  the 
appointment  of  schoolmaster  in  that  parish. 


Part  IV. — Miscellaneous, 

Storm  Warnings  for  the  West  Indies, — ^An  inquiry  was  received  West  Indian 
in  Jmnuary  irom  the  Colonial  Office  a4  to  the  ailvisability  of  in*  .^^">^  ^•^^ 
stituting  a  system  of  storm  waminc^s  among  the  Windward  and  "^* 
Leeward  Islands,  with  the  view  of  giving  timely  intelligence  of 

B  2 
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Sea  Surface 
Temperature. 


Cloud  Observa- 
tions. 


Anemometer 
Ck>mparisons. 


The  Electrical 
Anemometer. 


The  Electro- 
g»pt. 


Simultaneous 
Observations. 


Instruments 
for  Public 
Parks. 


liurricanes.     The  Council  strongly  recommended  the  introduction 
(»f  such  a  Bjstem, 

Sea  Surface  Temperature  on  the  Coasts  of  the  British  Isles,^ 
These  observations,  which  are  obtained  through  the  courteous 
assistance  of  the  Admiral  Superintendent  of  Naval  Keserves,  the 
Trinity  House,  and  the  Commissioners  of  Irish  Lights,  are  still 
continued,  and  a  large  amouot  of  valuable  information  is  thereby 
collected. 

Cloud  Photography  and  Measurement — These  researches  have 
been  continued,  and  an  account  of  the  results  hitherto  obtained^ 
and  of  the  methods  adopted  to  procure  them,  was  laid  before  the 
Boyal  Society  on  the  30feh  of  April,  and  printed  in  their  Proceed- 
ings^ Vol.  zlix. 

Anemometer  Experiments, — As  intimated  in  the  last  Report^ 
Mr.  W.  H.  Dines  has  continued  his  experiments  on  the  comparison 
of  anemometers.  Thin  investigation  was  first  instituted  at  the 
suggestion  of  the  Royal  Meteorological  Society,  and  has  been 
conducted  by  the  aid  of  a  grant  from  the  Meteorological  Council. 
A  notice  of  the  results  will  be  found  at  Note  A.,  p.  23. 

Hie  Electrical  Anemometer. — The  Post  Office  Telegraph  De- 
partment, by  which  this  instrument  was  constructed,  having 
expressed  their  readiness  to  make  further  trials  of  its  action,  it 
was  handed  over  to  them  for  that  purpose. 

EUctrograpli, — The  performance  of  this  instrument,  devised 
for  the  registration  of  atmospheric  electricity,  at  the  Kew 
Observatory  has  been  unsatisfactory  of  late,  and  the  Council  have 
requested  the  Kew  Committee  to  take  up  the  subject  by  obtaining 
a  discussion  of  the  results  that  have  been  recorded  in  the  past, 
and  of  improving  the  system  of  r^'gistration,  should  those  results 
give  evidence  of  the  continuance  of  the  registry  being  of  scientific 
value. 

Simultaneous  Observations, — The  Office  has  received  intimation 
from  the  Weather  Bureau,  Washington,  that  the  service  of  Inter- 
national simultaneous  observations,  taken  at  Greenwich  mean  noon, 
which  was  organized  in  1874,  at  the  request  of  the  Chief  Signal 
Officer  of  the  United  States,  had  been  discontinued  when  that 
officer  was  relieved  of  his  meteorological  duties  in  July,  1891. 

The  number  of  these  observations  which  have  been  received 
during  the  year  from  the  Royal  Navy  has  been  3,460,  and  from, 
the  Mercantile  Marine,  4,400. 

Instruments  for  the  Public  Parks. — In  the  course  of  the  year 
the  Office  was  consulted  by  the  County  Council  as  to  the  erection 
in  the  parks,  connected  with  the  Council,  of  pillars  bearing 
meteorological  instruments,  for  the  information  of  the  public  as 
to  weather.  Instruments  of  the  pattern  recommended  by  the 
Office  have  been  erected  in  Battersea  Park. 
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Rain  Means  for  the  British  Isla7ids.^In  the  year  1883  the  K«m  Means. 
Gooncil  published  a  set  of  tables  of  rain  means  for  366  stations, 
for  the  15  years  1886-80,  which  had  been  obtained  from  Mr. 
0,  J.  Symons,  FJLS.  As  a  farther  period  of  10  years  has  now 
elapsed,  the  Council  are  considering  the  desirability  of  continuing 
the  publication  so  as  to  bring  it  more  up  to  date,  and  have  entered 
into  correspondence  with  Mr.  Symons  on  the  subject. 

Sunshine  of  the  British  Isles. — Tables  of  the  amount  of  sunshine  Bonshme. 
recorded  in  die  Britbh  Isles   during  the  10  years  1881-90  have 
been  prepared  by  Mr.  Scott,  and  published  by  the  Office. 

Diurnal  Range  of  Bain, — A  Keport  on  the  Diurnal  Range  of  the  Bain»  Oiumal 
Fall  of  Rain  at  the  seren  observatories  for  the  10  yeaxs  1871-80,  ^*ngeo^ 
was   prepared   by   Mr.   Scott  in  1882,  and    published   in   the 
Quarterly  Weather  Report  for  1887.     This  investigation  has  now 
become  extended  for  a  further  interval  of  10  years,  down  to  1890, 
and  the  calculations  are  nearly  complete. 

Foff. — An  enumeration  of  the  days  on  which  fog  or  mist  has  Fog  and  Mist. 
been  reported  at    the    telegraphic  reporting  stations  has   been 
undertaken  for  the  15  years  1876  to  1890.    It  will  probably  be 
completed  in  the  course  of  the  coming  summer. 


LiBBABr. 

The  library  contains  standard  works  on  Meteorology  and  the  Libraiy. 
allied  Sciences,  and  is,  besides,  particularly  rich  in  Transactions, 
Proceedings,  Reports,  and  other  Publications  which  give  a  large 
mass  of  Meteorological  observational  data  from  all  parts  of  the 
world,  extending  over  many  years.  It  consists  at  present  of  over 
11,600  volumes  and  pamphlets,  exclusive  of  charts  and  MS. 
records  of  observations.  The  books  and  other  documents  are 
accessible  to  scientific  men  for  reference  at  the  Office. 

Appendix  XY.,  p.  78,  contains  a  list  of  the  additions  to  the 
library  during  the  year,  which  have  been  catalogued  upon  cards, 
and  are  entered  in  the  reference  catalogues  under  (1)  Authors,  and 
(2)  Subjects. 

EXPENDITUBE. 

Appendix   XVI.,  p.  101,  shows   the  receipts  and   payments  Financial. 
during  the  year  ending  31st  March  1892.     The  amount  voted  by 
Parliament  was  15,300/.,  as  in  the  previous  year. 

The  following  abstract  of  expenditure  shows  the  amount  properiy 
chargeable  to  the  year  in  question,  and  its  distribution  under  the 
various  heads,  together  with  the  increase  or  decrease  in  1891-92 
as  compared  with  the  previous  year : 


fifi 


Export  of  tht  M^te&rclogiocfi  iG0^/lMdl. 


VipaDcial. 


Nkt  Exfknditubx. 

1880-91. 

l»l-92. 

'*  Ihcreaio. 

Deoreape. 

(GrXNSBAL  AOMIMISTKATIQN  : 

£     «. 

d. 

•  t      .    1 
«     s.    d..) 

^    £.J.    d. 

£    s.'  d. 

Pcufment  of  Council 

988  15 

0 

992  10     C 

8.15     0 

.-^ 

Secretary 

800     0 

0 

800     0     0 

..^ 

__ 

Office     - 

78^9  14 

0 

798     6     0 

8  12     0 

... 

Rent,  fuel,  and  lighting  - 

ne  10 

8 

.  700  11     8 

mm^'       ' 

25  19     0 

AUercLtuma    to  premises, 

attendance,    and    con- 

• 

tingencies 

737  16 

2 

553  10.  3 

184     5  11 

Expenses    incidental    to 
IntemaJtUmal  Msteoro" 

; 

i 

logical  Congress 

87     9 

8 

32  16     9 

-^ 

4  12  11 

Pensions 

186  16 

4 

186  16     4 

.«. 

Speoi\4l  Rebearchbs 

950  18 

8 

905     1      8 

• 

45  11     7 

Land  Mbteobolooy 

8,412  10 

0 

5,182    2     9 

'1,769  12     9 

Wbathbh  Intobjcation  - 

8,759  17 

11 

8,889     6>    0 

63     8     1 

..^ 

1N8PE0TIONB 

706    8 

9 

584    0  11 

_ 

122     7   10 

OoBAv  Mbtboboloot 

2,294     5 

2 

2,351     5     0 

56  19  10 

— 

Total        -           -  £ 

' — *■  -  '• 

15,390  16 

6 

16^905     6  11 

l,89r    7    8 

882  17     8 

In  the  year  1891-92  the  sum  of  1,527/.  6s.  Id.  was  paid  to  the  Post  Office  on 
account  of  inland  and  foreign  telegrama,  allowances  to  clerks,  and  rental  of 
private  wires.  The  increase  under  Luid  Melteoiology  i9  chiefly  due  to4he  outlay  on 
account  of  the  purchase  of  the  lease  of  the  new  Valencia  Obserratory  and  its  equip- 
ment, which  amounted  to  1,623/.  Is.  2d. 


(Signed) 


R.  Stbachet, 
Chairmau, 
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NOTE  A. 

AWKMOMETER  COMPARISONS  Carried  out  with   the  aid  of  a 
Grant  from  the  Meteorological  Council. 

Abstract  of  a  Report  by  Mr.  Dines  read  before  the  Royal 
Meteorological  Society,  April  20,  1892. 

The  comparisons  were  made  at  the  request  of  the  Council  of 
the  Royal  Meteorological  Society,  the  cost  being  defrayed  by  the 
Meteorological  Council.     The  instruments  compared  were : — 

L  Kew  Pattern  Robinson  Anemometer. 
II.  Self- Adjusting  Helicoid  Anemometer. 

III.  Small  Air  Meter. 

IV.  Foot  Circular  Pressure  Plate. 

V.  A  special  modification  of  the  Tube  Anemometer. 

After  pointing  out  the  impossibility  of  comparincjr  a  velocity 
instrument  with  a  pressure  instrument,  when  the  pressure 
curve  is  obtained  in  the  usual  way,  owing  to  the  fact  that  the 
square  of  the  mean  of  a  number  of  quantities  is  different  from  the 
mean  of  the  squares  of  the  same  quantities,  the  report  describes  the 
way  in  which  the  recording  part  of  the  pressure  instruments  was 
arranged  so  as  to  avoid  this  difficulty. 

The  comparisons  were  made  by  getting  simultaneously,  and 
automatically,  records  upon  the  same  sheet  of  paper,  the  sheets  so 
obtained  amounting  to  about  100  yards  in  length. 

At  first  the  instruments  were  placed  9  feet  above  the  roof  of  a 
house,  but  it  was  soon  found  that  eddies  from  the  gables  and 
chimney-stacks  rendered  the  results  quite  useless.  The  instruments 
were  theo  raised  to  1 8  feet,  at  which  height  very  little  trace  of 
any  eddies  could  be  detected. 

The  proper  factor  for  the  Robinson  Anemometer,  except  for  a 
perfectly  steady  wind,  being  unknown,  the  true  velocity  was  taken 
to  be  the  mean  of  the  velocities  recorded  by  the  other  four  instru* 
mente,  and  the  per-centages  were  found  to  be — 


Bobinion  (assumed 
Factor  8*00). 

Heliooid. 

Air  lieter. 

Pressoro 
Plate. 

Tube. 

92-8 

98*9 

98*0 

105-8 

107 '2 

These  values  are  the  mean  of  the  whole  set,  but  the  difference 
between  the  two  extremes  decreases  not  only  as  a  per-centage, 
but  also  in  actual  value,  as  the  velocity  rises. 

The  report  points  out  the  close  agreement  between  the  three 
velocity  instruments  taken  by  themselves,  and  also  between  the 
two  pressure  instruments  taken  by  themselves,  and  then  discusses 
the  way  in  which  the  difference  between  the  steady  artificial  wind 
of  the  whirling  machine  and  the  natural,  but  variable,  wind  will 
affect  each  instrument. 
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It  18  sbown  that  daring  light  winds  the  velocity  instruments 
yrill  give  too  low,  and  the  pressure  instruments  will  give  too  higii 
readings;  that  frequent  and  sudden  changes  in  intensity  wiU 
make  the  pressure  instruments  indicate  too  high  values,  and 
also  decrease  the  ikctor  of  the  Bobiuson  cups;  that  frequent 
and  sudden  changes  in  direction  will  make  the  Helicoid  and  Air 
Meter  read  too  low,  but  will  not  alter  the  other  instruments. 

The  conclusions  arrived  at  are^  that  with  proper  precautions, 
the  tube  anemometer  will  form  a  most  useful  and  convenient 
instrument ;  that  the  relation  between  pressure  and  velocity  for 
a  foot  circular  plate  and  at  ordinary  barometrical  pressure  is 
P=*003V*;  and  that  the  factor  of  the  Kew  Pattern  Robinson 
Anemometer  is  practically  constant  for  all  velocities  except  very 
low  ones,  that  its  value  must  lie  between  2*20  and  2*00,  and 
that  there  is  very  great  probability  that  it  is  within  2^  per  cent, 
of  2- 10. 

(Signed)        W.  H,  Dines. 
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APPENDIX. 


APPENDIX  !• 

Memorakduk  of  Association. 

1.  The^name  of  the  Association  is  ''The  Meteorological  Council." 

2.  The'r^^istered  office  of  the  Association  will  be  situate  in  England. 

3.  The  objects  for  which  the  Association  is  established  are : — 

(1.)  The  administration  of  the  Parliamentary  Grant  for  Meteo- 
rological purposes. 

(2.^  The  management  of  the  Meteorological  Office. 

(3.)  The  doing  all  such  lawful  things  an  are  incidental  or  con- 
ducive to  the  attainment  of  the  above  objects.  Provided  that  the 
Association  shall  observe  any  lawful  conditions  or  directions 
imposed  or  given  by  the  Lords  Commissioners  of  the  Treasury  as 
to  the  administration  of  the  said  Grant  or  the  form  of  receipt  to  be 
given  for  payment  of  it. 

4.  The  income  and  property  of  the  Association,  wheresoever  derived, 
shall  be  applied  solely  towards  the  promotion  of  the  objects  of  the 
Association  as  set  forth  in  this  Memorandum  of  Association  ;  and  no 
portion  thereof  shall  be  paid  or  transferred  directly  or  indirectly,  by 
way  of  dividend,  bonus,  or  otherwise  howsoever  by  way  of  profit,  to  the 
Members  of  the  Association. 

Provided  that  nothing  herein  shall  prevent  the  payment,  in  good  faith, 
of  remuneration  to  any  officers  or  servants  of  the  Association,  or  to  any 
Member  of  the  Association,  or  other  person,  in  return  for  any  services 
actually  rendered  to  the  Association. 

5.  llie  fourth  paragraph  of  this  Memorandum  is  a  condition  on 
which  a  licence  is  granted  by  the  Board  of  Trade  to  the  Association  in 
pursuance  of  section  23  of  the  Companies  Act,  1867. 

6.  If  any  Member  of  the  Association  pays  or  receives  any  dividend, 
bonus,  or  other  profit,  in  contravention  of  tho  terms  of  the  fourth  para- 
graph of  this  Memorandum,  his  liability  shall  be  unlimited. 

7.  Every  Member  of  the  Association  undertakes  to  contribute  to  the 
assets  of  the  Association,  in  the  event  of  the  same  being  wound  up 
during  the  time  that  he  is  a  Member,  or  within  one  year  afterwards,  for 
payment  of  the  debts  and  liabilities  of  the  Association  contracted  before 
the  time  at  which  he  ceases  to  be  a  Member,  and  of  the  costs,  charges 
and  expenses  of  winding  up  the  same,  and  for  the  adjustment  of  the 
rights  of  the  contributories  amongst  themselves,  such  amount  as  may  be 
required  not  exceeding  one  pound,  or  in  case  of  his  liability  becoming 
unlimited,  such  other  amount  as  may  be  required  in  pursuance  of  the 
last  preceding  paragraph  of  this  Memorandum. 

8.  If  upon  the  winding  up  or  dissolution  of  the  Association  there 
remains,  after  the  satisfaction  of  all  its  debts  and  liabilities,  any  pro- 
perty whatsoever,  the  same  shall  not  be  paid  to  or  distributed  among 
the  Members  of  the  Association,  but  shall  be  transferred  to  the  Lords 
Commissioners  of  the  Treasury,  and  on  any  winding  up  the  Association 
shall  consent  to  the  appointment  of  any  liquidator  who  may  be  nomi* 
nated  by  the  said  Commissioners. 
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9.  True  accounts  shall  be  kept  of  the  sums  of  monej  received  and 
expended  bj  the  Association  and  the  matter  in  respect  of  which  such 
receipt  and  expenditure  takes  place,  and  of  the  properties,  credits,  and 
liabilities  of  the  Association  ;  and,  subject  to  any  reasonable  restrictions 
as  to  the  time  and  manner  of  inspecting  the  same  that  may  be  imposed 
in  accordance  with  the  regulations  of  the  Association  for  the  time  being, 
shall  be  open  to  inspection  of  the  Members.  The  accounts  of  the 
Association  shall  be  submitted  quarterly  to  the  Treasury  for  audit,  or  to 
any  auditor  or  auditors  to  be  appointed  from  time  to  time  by  the  Lords 
Commissioners  of  the  Treasury  and  the  remuneration  of  such  auditors 
shall  be*  paid  by  the  Association  but  the  Lords  Commissioners  of  the 
Treasury  shall  not  in  any  way  be  required  to  see  to  the  application  of 
the  funds  of  the  Association  or  be  responsible  for  their  misapplication  or 
for  any  of  the  debts  or  liabilities  that  may  be  incurred  by  the 
Association. 

We,  the  several  persons  whose  names  and  addresses  are  subscribed, 
are  desirous  of  being  formed  into  an  Association  in  pursuance  of  this 
Memorandum  of  Association. 

Signed  by  the  Members  of  the  Council  and  the  Secretary. 

Dated  the  23rd  day  of  September  1891. 


Articles  op  Association. 

(1.)  For  the  purposes  of  registration  the  number  of  the  Members  of 
the  Association  is  declared  not  to  exceed  ten. 

(2.)  These  Articles  shall  be  construed  with  reference  to  the  provisions 
of  the  Companies  Act,  1862,  and  the  Companies  Act,  1867,  and  terms 
used  in  these  Articles  shall  be  taken  as  having  the  same  respective 
meanings  as  they  have  when  used  in  these  Acts. 

(3.)  The  Association  is  established  under  the  authority  of  the  Lords 
Commissioners  of  the  Treasury  for  the  purposes  expressed  in  the 
Memorandum  of  Association. 

(4.)  Qualification  of  Members. — The  Association  consists  of  the 
Members  and  the  Secretary  of  the  Meteorological  Council. 

(5.)  Admission  of  Members. — The  Members  of  the  Meteorological 
Council  ai'e  nominated  by  the  President  and  Council  of  the  Royal  Society, 
with  the  exception  of  the  Hydrographer  to  the  Admiralty,  who  is  a 
Member  ex  officio^  and  the  Secretary  of  the  Meteorological  Council  is 
appointed  by  the  Council. 

(6.)  Honorary  Officers  and  their  Elections.  —  The  Chairman  is 
nominated  by  the  Itoyal  Society. 

(7.)  Management  of  the  Association, — ^The  business  is  to  be  managed 
by  the  Members  of  the  Association,  the  remuneration  of  whom,  if  any, 
is  to  be  such  as  may  be  sanctioned  by  the  Treasuiy. 

(8.)  Meetings^  Proceedings^  ^c. — ^The  First  General  Meeting  of  the 
Association  shall  be  held  within  four  months  after  the  registration  of 
the  Memorandum  of  Association.  A  General  Meeting  shall  be  held 
at  least  once  in  each  year,  in  accordance  with  section  49  of  the  Com- 
panies Act  of  1862.  The  Ordinary  Meetings  of  the  Association  shall  be 
held  as  the  Council  shall  direct,  and  their  proceedings  shall  be  regularly 
recorded  and  printed. 


The  Association  shall  submit  yearly  a  Report  of  its  Proceedings  to 
the  Royal  Society  for  presentation  to  Pailiament. 

(9.)  Accounts^  Audit-^The  annual  Estimates  shall  be  submitted  for 
approval  to  the  Treasury,  and  the  accounts^  after  examination  by  two 
Members  of  the  Association,  shall  be  sent  to  the  Treasury  for  audit. 

(10.)  A  notice  may  be  served  by  the  Association  upon  any  ^Member, 
either  personally  or  by  sending  it  through  the  post  as  a  prepaid  letter 
addressed  to  such  Member,  at  his  registered  place  of  abode. 

Any  notice,  if  served  by  post,  shall  be  deemed  to  have  been  served  at 
the  time  when  tlie  letter  containing  the  same  would  be  delivered  in  the 
ordinary  course  of  the  post,  and  in  proving  such  service  it  shall  be 
sufficient  to  prove  that  the  letter  containing  the  notice  was  properly 
addressed  and  put  into  the  Post  Office. 

Signed  by  the  Members  of  the  Council  and  the  Secretary. 

Dated  the  23rd  day  of  September  1891. 
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APPENDIX  n. 

List  of  Captains  and  Officers  who  have  sent  in  Logs  classed  as 
<<  Excellent "  during  the  year  ending  March  31,  1892.  The  figures 
opposite  to  each  show  the  total  number  of  such  Logs  which  thej 
have  returned  to  the  0£Bce  during  the  period  that  they  have  been 
observing. 


Xumbei' 

Name  of  Gaptain  or  Officer. 

ofBx- 

oellent" 

Logs. 

Ship. 

Andersen,  0.  E. 

^ 

5 

S.S.  "Longhirst." 

• 

Angus,  T.  S.    - 

mm 

4 

S.S.  "  Canton." 

Atkinson,  O.  W. 

m 

3 

S.S.  *'  Kaisar-i-Hind." 

Atkinson,  S.  P.  H. 

- 

5 

•'HolUnwood," 

Baxter,  A.  S.    - 

m 

6 

"City  of  York." 

Beldmff,  B.       - 

- 

4 

"Atlantic* 

Bell,  Bichardson,  R.N.R. 

- 

1 

«  Bootle." 

Bett,  Dr.  W.,  B.N. 

m 

1 

H.M.S.  "  Stork." 

Blackbome,  Mr.  H.  S.  - 

- 

10 

S.S."Rohilla" 

Bolton,  S.H.    - 

- 

18 

8.8.  «  Baidnr." 

Bright,  H.        - 

- 

6 

"Beltana." 

Bronn,  W.  L.,  R.K.B.  - 

- 

1 

8.8"Bohilla." 

Cameron,  J.  G.,  B.N.B. 

. 

8 

8.8.  "Germanic." 

Campbell,  B.    - 

- 

8 

8.8.  «  Elton." 

Clarke,  Comr.  A.  C,  R.N. 

- 

5 

H.M.S.  "Espiigle." 

Combe,  Lieat.  J.  W.,  B.N. 

- 

1 

H.M.8.  "  Penguin." 

Conby,  H.  B.  - 

- 

1 

"  Garfield." 

Couper,  W.- 

. 

4 

**  Clackmannanshire." 

Cromarty,  D.  S. 

- 

5 

"Kirkmiebael." 

Crottjr,  F.  H.  - 

- 

5 

"  Evesham  Abbey." 

Dart,  L.  C.       - 

• 

IS 

"Semantha." 

Davis,  H.- 

. 

S 

**  Alexander  Lawrence." 

Dawson,  Comr.  L.  8.,  B.N. 

. 

11 

H.M.S. "  Rambler." 

Day,  Lieut  £.  A.,  B.N. 

m 

8 

H.M.S.  «  Dart." 

De  Home,  M.- 

- 

8 

S.S.  "  Carthage." 

Dunbar,  J.  I.   - 

- 

21 

8.8.  "  Arracan." 

Dyke,H.  W.   - 

- 

9 

"Tenasserim." 

Elliott,  W.,  B.N.R.      - 

. 

3 

S.S.  "  Clan  Murray." 

England,  T.     - 

. 

11 

«  Glen  Grant" 

Exham,  T.  K.,  F.B.A.8. 

• 

11 

S.8."Tamar." 

Field,  Comr.  A.  M.,  B.V. 

• 

8 

H.M.8. «  Egeria." 

Fraser,  W.  D.  - 

- 

5 

"  Michael  Hutchinson." 

Frederick,    Lieut   and    Comr.  | 

11 

H.M.S.  "  Dart" 

G.  C,  B.N. 

George  of  Wales,  H.B.H.  Prince, 

3 

H.M,8. "  Thnwh." 

Lieut,  and  Comr.,  K.G. 

Gray,  John      - 

- 

15 

8.8. "  Hope." 

Hepworth,  M.  W.  C,  B.N.B., 

9 

8.8.  '*  Port  Adekide." 

F.B.  Met.  Soc. 

Home,  Dr.  W.  £.,  B.N.,  B.Sc. 

3 

H.M.S. "  Thrutfh." 

Janes,  George  - 

- 

5 

«  Middlesex." 

Kemp,  A.  H.    - 

• 

5 

"  Hudson." 

King,  J.  W.     - 

- 

4 

"  Philomene." 
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Number 

Name  of  Captikiii  or  Officer. 

of*Bx- 
oeUent" 

Ship, 

Logs. 

Martin,  Walter,  B.N.B. 

« 

2 

S.S. "  German." 

Merrett,  J.  (gnnnor) 

- 

- 

2 

H.M.8.«Egeria.» 

Millican,  J.  W. 

- 

- 

6 

"  Myrtle  Holme." 

Milne,  W.F.    - 

- 

*m 

9 

S.S. «  Maud." 

Milner,  W.  H.  - 

- 

M 

12 

S.S.  "LaPhita." 

Mitchell,  George 

. 

- 

4 

S.S.  «  Trinacria." 

Molonj,  E.  J.  - 

. 

- 

10 

<<  Bridsh  Merchant." 

Moore,  Comr.  W .  U., 

B.N. 

- 

15 

H.M.S.  •*  Penguin." 

Mvnn,  L.  A* 

- 

- 

5 

S.S. «« Spartan." 

Murdoch,  Peter 

. 

. 

12 

"  Sierra  Lncena." 

Morraj,  A..  Junr. 

- 

- 

1 

S.S.  «  Windward." 

Nicholson,  J.  L 

. 

. 

2 

"Majestic" 

North,  W.  G.  - 

- 

- 

16 

S.S.  «  Phito  "  and  S.S.  "  Panther." 

Oliyer,  Lieut  6.,  B.N. 

• 

1 

• 

H.M.S.  "Pengiiin." 

Owen,  Owen    - 

- 

- 

2 

«  Cordelia." 

Parson,  6.  F.   - 

m 

. 

11 

"  Earnock." 

Peehles,  B.      - 

. 

- 

15 

"Bracadale." 

Peterkin,  W.   - 

- 

- 

1 

"  Khyher." 

Pope,  J. 

- 

- 

5 

S.S.  "  Dee." 

Pn'tcbaid.  Lieut.  C.  1 

:.,  B.N. 

- 

6 

H.M.S.  "  Espi^gle." 

QuaQe,  D.  W.  A. 

- 

- 

5 

"Craigeme." 

Bandall,  W.     - 

• 

_ 

13 

*'  Laomene.*' 

Bohde,  H.  P.  B. 

- 

- 

1 

**  Archdale." 

Bosseter,  W.  L. 

- 

- 

13 

«  Brenda." 

Saryrent,  A.  H. 

• 

. 

6 

"  Pleione." 

Scott,  George  - 

- 

- 

7 

«  Holyrood." 

Shearer,  George 

- 

- 

11 

"  AirHe." 

Simpson,  Alexander 

" 

14 

S.S.  "  Australasian"  and  S.S.  "Ther 
mopylse." 

Simpson,  Alexander 

•• 

- 

21 

S.S.  "  TraveUer." 

Smyth,  M.  H.,  B.N. 

- 

1 

H.M.S.  "  Stork." 

Spalding,  T.  F. 

- 

. 

1 

S.S.  **  Australasian." 

Stewart,  A. 

- 

- 

2 

"  County  of  Selkirk." 

Streater,  B.      - 

m 

- 

2 

"  Lutterworth." 

Thompson,  Lieut.  H., 

,B.N. 

- 

5 

H.M.S.  «*  Rambler.' 

Thompson,  J.  £. 

- 

. 

4 

S.S.  "  Monarch." 

Thomson,  A.S.,  B.N.R,  F.B.G.S. 

12 

S.S.  "  Silvertown." 

Trenaman,  B.  W. 

. 

- 

8 

S.S.  "  Pa»caL" 

Trott,  S.,  F.B.Met.Soc. 

- 

20 

3.S. «  Minia." 

Walker,  H.,  B.N  Jt. 

. 

. 

15 

S.S.  "  Aurania." 

Walker,  J.  J.,  F.L.S. 

Ch.  Eng., 

2 

H.M.S.  «  Penguin.' 

B.N. 

Wheaton,  N.  J. 

- 

- 

IS 

«  Eliza." 

White,  W.  B.,  B.N.B 

• 

- 

3 

S.S.  •*  Ormu«." 

Wibmer,  L.  M.,  B.N.B. 

- 

1 

S.S.  "  BohiUa." 

Wilson,  J.,  B.N.B. 

™ 

^ 

7 

S.S. «  Ethiopia." 

Kame  of  deceased  observer  printed  in  italics. 
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List  of  Docuusmts  received  from  Ships* 


Oaptain't  Name. 

Bhiii. 

Toyage. 

Yetr. 

Andersen,  0.  E. 

• 

S.S.  Longhirst 

New  York - 

1891 

>i            t> 

» 

M               »                             -                      -                      - 

1891-92 

Andenon,  Charles   - 

8.S.  Achilles   - 

China,  vift  Sues     ... 

1889 

1  Angas,  T.  S. 

S.S.  Canton 

w                >»             ■ 

1890-91 

'  ArmstTODff,  B.  G.     - 

R.M.S.  Elbe    - 

Rio  Janeiro           ... 

1891 

If             » 

>»             "           " 

Lisbon,    Bast    Coast    of    South 

America             -            .           - 

1891-98 

Asquith,  W. 

S.S.  Deucalion 

China,  vi&  Sues     .           .            - 

1888-90 

Atkinson,  G.  W.      - 

S.S.  Eaisar-i  Hind      - 

Calcutta,  viA  Sues 

1891 

4 

»9               n 

» 

Shanghai,  via  Sues 

1891 

» 

Calcutta,  vi&  Sues 

1891-92 

Atkinson,  S.  F.  H.  - 

Hollinwood     - 

Melbourne             ... 

1891 

Barker,  B.  J.  M.      - 

Barque  Orion  - 

New  York,  Australia,  San  FrandBco 

1890-91 

Barwise,  J.  - 

S.S.  Sarpedon  - 

China,  vi&  Sues     .           .           ~ 

1889-90 

Batt,  U.  E.  - 

S.S.  Hector     - 

»>            »         " 

1888-89 

Baxter,  A.  S. 

CityofYoA  - 

San  Francisco       ... 

1890-91 

Beldin  jT,  Bawtin 
Bell,  Bichardson 

Barque  Atlantic 

Talcahuano           ... 

1890-91 

Barquentine  Bootle     - 

Natal,  Mauritius,  Adelaide 

1890-91 

^  Benson,  F.  J. 

Barque  Elvira 

Monte  Video,  Valparaiso,  Cadis    - 

1891 

Bolton,  S.  H. 

S.S.  Baidar      - 

Between  English  Forts 

1890-91 

99           n 

M                       -                     - 

Continental  and  English  Ports 

1891 

Bright,  H.    - 

Barque  Beltana 

Adelaide    -           .            .            . 

1890-91 

»f              w          "        .             * 

99 

,,.... 

1891-98 

Broun,  W.L,,R.N.R. 

S.S.  Rohilla    - 

Home  from  Calcutta^  vi&  Sues 

1891 

Bmwn,  B.  t). 

S.S.  Titan 

China,  viil  Sues     ... 

1888-90 

7  Cameron,      J.      G., 

S.S.  Grermanio 

New  York- 

1890-91 

B.N.R. 

• 

»f             -           - 

>f      "           "           " 

1891 

B  Campbell,  Robert    - 

S.S.  Elton 

India,  vi&  Sues      ... 

1890-91 

10 

f*                       99 

>f            -           - 

»»»--- 

1891 

10 

»>            "           " 

Singapore  and  Cuba,  yi&  Sues 

1891-92 

Chrimes,  H. 

UM^  Sarpedon 

China,  viA  Sues    ... 

1888-89 

"  Clarke,  Comr.  A.  C, 

H.M.S.  Espi^le 

Coquimbo,  San  Frano.iftnn,  PRn^inA 

K.N. 

and  Pisagua 

1890-91 

»   „ 

i»            >» 

West  Coast  of  South  America,  Rio 

• 

Janeiro               ... 

1891 

Conbj,  H.  B. 

Garfield 

Melbourne,  San  Francisco 

1890-91 

M  Copp,  B.      - 

R.M.S.  Moor 

Cape  Town           ... 

1891 

»  Couper,  William 

Clackmannanshire 

San  Francisco        ... 

1890-91 

Cromarty,     D.      S., 

Barque  Kirkmichael    - 

Antwerp    -           -           .           - 

1890-91 

F.R.  Met.  Soc. 

Crotty,  F.  H. 

Evesham  Abbey 

Calcutta,  Philadelphia,  Japan,  and 

San  Francisco    -            -            . 

188»-91 

"Crutcbley,     W.    C, 

S.S.  Eaikoura 

Cape    Town,   New    Zealand,  Rio 

R.N.R. 

Janeiro  -            -            -            . 

1891 

«           >»            »»    " 

i»          *           " 

»>            i»           »            »        " 

1891 

Cnthbert,  L,  B.N.R. 

S.S.  Fifeshire  - 

Australia  .... 

1891-93 

Dart,  L.  C.  - 

Barque  Semantha 

San  Francisco        ... 

1890-91 

^*  Dayies,  David 

Andora 

Mauritius,  Calcutta 

1890-91 

Davis,  Harry 

Barque          Alexander 
Lawrence. 

Portland  (Oregon) 

1891 

M              »>                             " 

»                  99                   » 

Astoria      .... 

1891-92 

^"  Dawson,  Comr.  L.  S., 
R.N. 
De  Home,  M. 

H.M.S.  Rambler 

Hong  Kong,  Red  Sea 

1891 

S.S.  Carthage 

Australia,  vi&  Sues 

1890-91 

»            i>           * 

»i           "           ■ 

Sydney,  vi&  Sues 

1891 

"    «      ,,      - 

M                     "                      ~ 

Bombay,  viA  Sues 

1891-92 

"  Dickinson,  L.  R. 

S.S.  Tagus      - 

River  Phite 

1891 

Dunbar,  J.  I. 

S.S.  Arraean  • 

Rangoon,  vi&  Sues 

1891 

Dyke,  H.  W. 
Eider,  Wm. 

Tenasserim 

Callao  and  Havannah 

1890-91 

S.S.  Nestor     - 

China,  viA  Sues    ... 

1889-90 

Appendix  II L 


S3 


Elliott,  Wm.,  R.N.R. 


»•  >f 

Enffland,  Thomas     - 
"  Exham,  T.  K. 


» 


>» 


9f 


» Field,  Comr.  A.  M., 
R,N. 

9 
% 

«  Foidyce,  William     - 
Fraser,  W.  D. 

Frederick,  Lieat.  and 
Cpmr.  G.  C,  ILN. 


» 


t> 


*  Georyce    of    Wales, 

Lieat.   and    Comr. 
H.B.H.  Prince,  E.G. 

»  »> 

*  Gray,  Jolm  - 

Grier,  John  - 
»  Griffin,  E.  J.,  ILN.R. 


w 


ff 


Grachr,  H.  de. 
Gnthne,  W.  E. 
Hannah,  W.  T. 
'» Hepworth,  M.  W.  C. 

•»  Huddy,  G.  B." 
Hutchinaon,  I. 
JackBOB,  Charles 
f^         Mi.  Ji.  f  •    - 
w        T.  S. 
Jamieson,  D.  E 
Janes,  George 
Jones,  Henry 
^  Keane,  Lt.  &  Comr., 

Ha    J«f    A.14* 

25 


t 


Kemp,  A.  H. 
Kenward,  John 
King,  J.  W. 
Lapage,  W.  P. 
Low,  John  - 

ft        »»      " 
Lowrison,  G.  M. 

Maitb,  T.  C. 

*  Martin, Walter,R.N.R. 

^  Mniw",  a:  T.',  R.N.  - 

MilUcan,  J.W.     *     - 


» 


n 


MiIli|^,'John 
Milligan,  Samnel 
MUne,  W.  F. 
>mi^er,  W.  H. 

MitcheU,'George* 

„       'John 
Molony,  E.  J. 

E    71620. 


S.S.  Clan  Mumy 


t$ 


Barque  Glen  Grant 
S.S.  Tamar      - 

H-M-S.^Egeria 


County  of  Boxhurgh  - 
Barque   Michael   Rut- 
'  chinson. 
H.M.S.  Dart   - 


M 


H.&f.S.  Thrush 


»> 
S.S.  Hope 

S.S.  Antenor    - 

B.M.8.  Moor  - 

9*  " 

Sierra  Ventana 
8.S.  Bellerophon 
S.S.  Glaucus    - 
S.S.  Port  Adelaide 
S.S.  Port  Denison 
S.S.  Port  AdelKRle 
S.S.  Orestes 
S.S.  Palamed  - 
S.S.  Telamon  - 
S.S.  Palinorus  - 
S.S.  Port  Adelaide 
Middlesex 
S.S.  Telemachus 
H.M.  Gunboat  Herald 


9> 


» 


f> 


Barque  Hudson 
Barque  Savilla  - 
Philomene 
S.S.  Anchises  - 
Dundee 


ff 


.  I 


Eaton  Hall      - 
Loch  Tay 
S.S.  German    - 


» 


School  Ship  Conway 
Barque  Myrtle  Holme 


>L 


99 


S.S.  Jason 
S.S.  Stentor    - 
S.S.  Maud 
B.M.S.  La  Plata 


>» 


» 


S.S.  Trinacria 
Cape  York 
British  Merchant 


Gape  Town,  Ceylon,  and  home  Ti& 
Suez      .... 


>» 


M 


J» 


Quebec,  Apalachicola 
East  Coast  of  S.  America  - 


» 


It 


it 


Darrel  Bay,  Sandakan 

At  Hong  Kong  and  North  Borneo 
Sandakan,  Singapore,  Hong  Kong 
Calcutta    -  -  - 

Rockhampton,  Iquique '     - 

Australian  Station 

Tasmania,  Sydney,  Norfolk  Island, 
New  Hebrides    -  •  - 

Bermuda,  Halifax 


West  Indies 

Greenland - 

China,  vlA  Sues 

Capo  Town 

If  -  .  . 

Mauritius,  Rangoon 

China,  vi4  Suez 

China,  vift  Suez 

Australia,  yi&  Cape  and  Suez 

Las  Palmas,  Sydney  viA  Suez 

Australia,  viA  Cape  of  Good  Hope 

China,  viA  Suez 

»f  -  -  - 

»»  -  -  . 

Australia,  vik  Suez 

Chittagong 

China,  viA  Suez     - 

On  East  Coast  of  Africa    - 

Zambesi  and  Shire  Ravers 


»♦ 


>t 


New  Zealand 
St.  Paul  de  Loandar 
Melbourne,  San  Francisco 
China,  tiA  Suez     - 
Sydney,  San  Francisco 
Philadelphia,  Calcutta 
Saa  Francisco 
Melbourne 
Cape  Town 


»» 


Off  Birkenhead 
Adelaide,     Cape 

Wallaroo 
Adelaide  - 
China,  yiA  Suez 

99  >* 

Davis  Straits 
Brazil 

I*  "  " 

Naples,  New  York 

New- York,  Melbourne 

PorfTownsend 


Town,   and 


1891 
1891->9S 
1891 
1891 
1891 
1891 

1891 

1891 
1891-92 
1890-91 

1890-91 


1891 
1891 


1891 

1891 
1888-90 

1891 

1891 
1890-91 
1888-89 
1889-90 
1890-91 

1891 

1891 
1888-89 
1889-90 
18;i8-90 
1888-90 

1891 
1890-91 
1889-90 
1890-91 

1891 

1891 
1890-91 

1890 
1890-91 

1890 
1889-90 
1890-91 
1890-91 
1891-92 

1891 
1891-92 

1891 

1890-91 
1891-92 
1888-90 
1889-90 

1891 
1890-91 

1891  - 

1891 
1890-91 
1891-92 
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Report  of  ike  MeUorglogiciBfl  CouneiZ. 


Cteptain'a  Name. 

Ship. 

Voys«e. 

Tsar. 

«  Moore,  Comr.  W.  U^ 

H^JS.  Penguin 

Anstralia»  viil  Sues 

^            ^ 

1890^91 

B.N. 

_       1 

1 

»               M                      „                        • 

»       • 

Off  coast  of  West  and  North-West  | 

Australia 

» 

18»1 

»  Mann,  L.  A. 

R.MJ3.  Spartan 

Cape.  Town 

- 

1890--»1 

SI 

i>           » 

f>                     " 

- 

1891 

Miirdoeli>  Peter 

Sierra  Lnoena- 

Rangoon 

- 

1890^91 

"  Murraji  A.,  Jun.      - 

S.S.  Windward 

Greenland 

. 

1891 

Nelson,  R.    - 

S.S.  Menelaus  - 

China,  vi&  Suez     - 

- 

1S88-90 

Nicholson,  J.  L 

Majestic 

Calcutta     - 

. 

1891 

Nish,  H.      - 

S.S.  Cyclops    - 

Chma,  ink  Suez 

- 

1889^90 

North,  W.  G. 

S.S.  Plato 

Hamlmrg  - 

1890-91 

»»                     9* 

S.S.  Panther   - 

»» 

. 

1891 

»»                     »»                            "" 

S.S.  Plato 

99                ;    • 

«                         ^ 

1891 

Owen,  Owen 

Barque  Cordelia 

New       Westminster, 

Iquique, 

Talcahuano 

r-                                  m 

1890-91 

»  Paison,  G.  F. 

Eamock 

Melbourne 

m                                 • 

1890-91 

Pattman,  R. 

Loch  Torridou 

Calcutta    - 

. 

1890-91 

Peebles,  R.  - 

Bracadale 

New  ITork,  Melbourne, 

San  Fran- 

m 

Cisco 

- 

1890-91 

Peterkin,  William    - 

Khyber 

Calcutta    - 

. 

1891 

**  Pope,  James 

S.S.  Dee 

West  Indies 

- 

1890-91 

Pulfprd,!.    -       .     - 

S.S.  Patroclus  - 

China,  viil  Suez     - 

m                            to 

1888-90 

Purdy,  Thomas 

S.S.  Dardanus  - 

9*                   »»                      * 

. 

1888-90 

Quaile,  D.  W.  A.     - 

Barque  Craigerne 

Monte   Video,    Iquique, 

Portland 

(Or^on) 

- 

1890-91 

Randall,  W. 

Laomene 

Calcutta  and  New  York 

. 

1891-92 

w  Rigaud,  H.  C. 

S.S.  Moselle    - 

Kiver  Plate 

- 

1891 

Riley.  James 

S.S.  Ajax 

China,  via  Suez 

m                              m 

1888-89 

Rohde,  H.  P.  R.       - 

Barque  Archdale 

San  Francisco 

- 

1891-92 

Roeseter,  W.  L, 

Brenda 

Nevto  York,    Calcutta, 

Bemerara, 

• 

Philadelphia       - 

■•                                                      M 

1891-92 

w  Sargent,  A.  H. 

Pleione 

New  Zealand 

■>                         m 

1891 

Scale,  R.  F. 

S.S.  Laertes     - 

China,  vi4  Suez 

1 

1889 

>»  Scott,  Georgp 

Holyrood 

Calcutta,  Mauritius,  and  New  York 

1890-91 

35                         _              . 

ti 

New   York,  Melbourne, 

and  Cal- 

cutta 

. 

1891 

Scougall,  H. 

Barque  Closebum 

Brisbane    - 

- 

1889-91 

Shearer,  George 

Airlie  .            .            - 

Rio  Janeiro,  Adelaide 

- 

1890-91 

Simpson,  Alexandci 

S.S.  Australasian 

Melbourne,  viA  Cape  Good  Hope  - 

1891 

99                             f* 

S.S.  ThermopyloB 

^'                  y» 

>»           " 

1891-9S 

It                                9* 

Barquentine  Traveller  - 

Greenland  - 

. 

1891 

V  Smith,  J.  H.,  R.N.R. 

Training  Ship  Worcester 

Oil  Greenhithe 

w                             m 

T890-91 

3«  Smyth,   Morris    H., 

H.M.S.  St»rk  . 

Vuletta   to   Suez,  Red 

Sea,  and 

R.N. 

Seychelles 

^                      • 

1891 

S7  Spalding,  T.  F. 

S.S.  Australasian 

To  Australia,  vii  Cape 

Town,  and 

home,  vi4  Suez  -  ■ 

1891 

Stewart,  Alexander  - 

County  of  Selkirk 

Batavia,  Chittagoug 

- 

1891-S 

Streater,  R.  -      .     - 

Barque  Lutterworth    - 

Wellington 

- 

1890-91 

Symmers,  John 

Barque  Inverurie 

Rio  Janeiro,  Iquique 

. 

1890-91 

»  Thompson,  J.  £. 

S.S.  Monarch  - 

Coasts  of  British  Isles 

. 

1889-91 

»         „            »           - 

»»             ■            * 

m 

- 

1891-2 

Thompson.  J.  S. 

S.S.  Nestor     - 

China,  vii  Suez 

^           «. 

1889 

>»           >i 

S.S.  Hector 

f»            »»            "■ 

^           • 

'  1889-90 

"  Thomson,      A.  .  S., 

S.S.  Silvertown 

West  Coast  of  South  America 

1890-91 

R.N.R.,  F.R.G.S. 

"^        « 

w 

.  East  Coast  of  South  America 

1891 

«  Trenaman,  R.  W.     - 

8.S.  Pascal      - 

Rio  Janeiro,  St.  Lucia,  New  Orleans 

1890-91 

**  Trott,           Samuel, 

S.S.  Minia       • 

Boston  and  Halifiix 

mt                                     ^ 

1891 

F.R.  Met.  Soc. 

' 

''     „ 

»»              ■ 

North  Atlantic 

.                                     . 

1891-93 

^  Wait,  A.  Mclican     - 

R.M.S.  Tartar  - 

Cape  Towa    .       -    .  . 

»       • 

1890-91 

♦»            »» 

i>             ■            " 

w 

- 

1891 

«     >, 

w                     "                   " 

» 

- 

1891 

A^ppeaiddx  III., 
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Omtaln't  Name. 

Ship. 

Voyaga 

Year. 

Walker,          Henry, 

S.S.  Aorania  - 

New  York  -           -           -            - 

1891 

A.1M.B. 

9*                                         f» 

f»            "            • 

>»-■■-- 

1891-92 

«Wwrd,Jobii- 

Barque  Glencaird 

San  Francisco        .            .            - 

1889-90 

Wawl,  W.- 

S.S. Lennox    - 

Malta,  New  York,  China,  rii  Suez 

1891 

Webster,  I.  K. 

S.S.  Promethtna 

China,  y\k  Suez      ... 

1888-90 

Wheaton.N.  J. 

Bacqne  Elif  a   - 

Frontera  de  Tobasco 

1891 

«  White,  W.  E.,  B.N.R. 

S.8.  Ormns 

Sydney,  viA  Suez  -            -            - 

1891 

0               »                   M 

»»             "           " 

n                   f»         ,  "                 *                 ~ 

1891 

45 

9*               »»                   » 

f»             "           •* 

»                   »»           "                 "                 " 

1891-92 

<?  Wibmer,      L.      M., 

aSi  Bohilla    - 

Calcutta,  vi&  Sues  .           -            - 

1891 

R.N.B. 

Wilding,  James 

S.S.  Agamemnon 

China  and  Japan,  \\k  Suez 

1888-89 

«  WOliams,  John 

Banqae  ElisRa  - 

Paysaudu,  Valiiaraiso,  Marseilles  - 

1891-92 

Wilson,  John,  B.N.R. 

8.S.  Ethiopia  - 

New  York 

1891 

Wishart,J.  T. 

Sierra  Parima  - 

Rangoon    .            .            .            - 

1891 

•Woolwspd,  R. 

S.S.  Don 

West  Indies           .            -            - 

1890-91 

In  cases  distingniahed  by  marginal  nomben  the  jtfeteorological  Begistera  were  kept  chiefly  by  Oflloera,  as 
Mlows:— 


1  Assisted  hy  W.  B.  Palmer.  2n(t  Officer. 

*  Kept  bv  Edward  White,  4th  Officer. 

'  Kept  by  Mr.  Dsgnel,  8im1  Officer,  and  Mr.  White, 

4th  Officer. 
^  Assisted  by  Messrs.  Humphrey  and  Garwood. 
>  Assisted  \ss  Messrs.  Smith  and  Hook. 

*  Kept  ^  C.  M.  Bedhend. 
7  Kept  by  Srd  Officer. 

*  Kept  by  Y.  B.  Clarke,  Srd  Officer. 

*  Assisted  by  0.  Matthews,  R.  Knill,  J.  Morris,  and 

J.  Mioson. 
^  Assisted  by  Clement  Matthews  and  John  Mason. 
"  Kept  by  Lieut.  C.  fi.  Pritchard,  &.N. 
^  Kept  by  H.  E.  Butler,  4th  Officer. 
»  Kept  by  H.  W.  S.  Pritohard,  Chief  Mate. 
1*  Kept  by  V.  L.  Paske,  4th  Officer. 
^  Kept  by  J.  H.  Jones. 
1*  Kept  by  liieut.  Henry  Thompson,  E.N. 
^  Kept  by  Hugh  8.  Craaford,  6th  Officer. 
"  Kept  l^  Bdwiird  Watt,  Srd  Officer. 
"  Asristcd  by  Officers. 

Kept  by  Joseph  Merrett,  Gunner. 

Kept  by  T.  Bobim  and  I.  W.  Anderson. 
"  Kept  by  Lieut.  B.  A.  Day.  B.N. 
*■  Kept  by  W.  B.  Home,  M.B.,  Surgeon.  B.N. 
**  Kept  by  A.  W.  Crauford  Lindsay.  Surgeon. 

*  Kept  by  John  Ottley,  Surgeon,  R.N. 

*  Kept  by  I.  George,  Srd  Officer. 
^  Kept  by  the  Oadets. 


n 
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Kept  by  Lieuts.  J.  W.  Combe,  R.N.,  Gerald  Oliver, 

B.N..  and  J.  J.  Walker.  F.L.S..  Chief  Engineer. 
Kept  by  J.  J.  Walker,  F.L.S.,  Ghfef  Engineer. 
Kept  by  J.  J.  firickhill,  F.B.G.8.,  and  W.  P. 

Stanley. 
Kept  by  John  Bernard,  4t1i  Officer. 
Kept  by  Tom  M.  Parkin,  B.A.,  Surgeon. 
Kept  by  Austin  JolUfre,  2nd  Officer. 
Kept  by  William  Andenion. 
Ajwifited  by  G.   Devereux,  1st  Officer,  and  A. 
Young,  and  OlHrer. 
w  Kept  by  William  Bett.  Surgeon,  B.N. 
w  Kept  by  A.  Bobb,  2nd  Officer. 
*•  Kept  by  A.  P.  Halpin.  Srd  Officer. 
Kept  by  A.  P.  Halpin  and  G.  Jjcver. 
Assisted  by  Mr.  McGill. 
Kept  by  W.  G.  Squares,  Chief  Officer. 
Kept  by  C.  £.  Garnett»  4th  Officer. 
*•  Kept  by  1).  Goldsmith. 
««  Assisted  by  C.  L.  May,  Chief  Officer,  P.  8.  Symons, 
2nd  Officer.  J.  P.  Bankin.  Srd  Officer,  and  B.  L. 
Gace.  4(h  Officer. 
^  Assisted  by  Messrs.  May,  Symons,  and  Gace. 
^  Assisted  by  Messrs.  May,  Cbish.  Bankin,  and  Gace. 
Kept  by  Andrew  Jones,  6th  Officer,  assisted  hy 

H.  S.  Blackburiic.  Ist  Officer. 
Kept  by  William  H.  Tait. 
Kept  by  D.  McNab*  8nd  Officer. 


s> 

40 
4] 


47 


C  2 
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Bsport  of  the  Meteorological  CounoiL. 


APPENDIX  IV. 

Instruments  sopplied,  &c.  to  the  Royal  Navj. 


Per  Account. 

Buro- 
meten. 

Ane- 
roids. 

Thennometers. 

Hydro- 

nary.     ""• 

Min. 

Screens. 

meters. 

April  1  St,  1891,  afloat  - 
Issaed  since 

209 

78 

498 
131 

1,868 
279 

804 
50 

277 

48 

168 
19 

82 
13 

Returned  since 

287 
72 

629 
107 

1,647 
278 

854 
57 

325 
46 

187 
17 

95 
19 

April  1st,  1892,  afloat 

215 

522 

1,874 

297 

279 

170 

76 

Instruments  soppUed,  &a  for  use  at  Naval  Stations. 


April  Ist,  1891,  in  Qse 
Issued  ainoe 

68 
6 

65 

7 

278 
52 

28 

4 

27 

7 

5 

1 

12 

4 

Betumed  since 

74 
4 

72 
6 

330 
42 

32 
3 

84 
6 

6 

1 

16 
5 

April  Ist,  1892,  in  use 

70 

66 

288 

29 

28 

5 

11 

Disposition  of  Admiralty  Instruments  on  April  let,  1892. 


Afloat  in  Boyal  Navy  - 

In  use  at  stations 

In  store  at  M.O. 

Chatham  . 
Sheemess  - 
Portsmooth 
Deyonport 
Queenstown 
Gibraltar  - 
Malta 
Bombay 


9» 


W 
I) 
U 


t« 


fl 


Hali&x 
Bermuda   - 
Jamaica     - 
Cape  of  Good  Hope 
Tnncomalee 
Hong  Kong 
Coquimbo 
Sydney 
Esquimau  - 


Total,  April  1st,  1892 
Lost,  &e.  since  April  1st,  1891 


215 

70 

56 

12 

8 

9 

20 

1 

2 

7 

2 

8 

6 

7 

4 

5 

II 

5 

3 

8 


454 


522 

66 

67 

15 

8 

41 

39 

8 

8 

11 

5 

9 

15 

3 

6 

5 

19 

4 

7 

8 


856 


6 


1,374 
288 
304 
26 
86 
14 
48 
20 
14 
46 
5 
19 
43 
31 
29 
19 
42 
14 
25 
20 


2,412 


181 


297 

29 

71 

6 

8 

4 

18 

1 

8 

12 

8 

3 

7 

2 

5 

4 

11 

1 

7 

3 


490 


19 


279 

28 

98 

8 

9 

9 

14 

1 

3 

12 

4 

5 

9 

2 

6 

4 

10 

1 

5 

1 


508 


170 

5 

10 

3 
3 

4 


2 
1 

2 

2 


203 


15 


76 

11 

82 

13 

9 

5 

16 

4 

4 

17 

4 

14 

15 

4 

4 

17 

19 

8 


272 


12 


Appendix  V. 
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APPENDIX  V. 
Instbukkkts  rapplied,  &c.  to  Mercantile  Mainne. 


Baro- 

meten. 

Com- 
puaw. 

Thermonieteni.  . 

Hydro- 

Per Aooonnt. 

OnU- 

nary. 

Max. 

Min. 

Soreena. 

meters. 

April  1st,  1891,  afloat  - 
Israed  sine*     ... 

95 
66 

— 

555 

480 

— 

— 

88 
61 

281 
256 

Betomed  ainoa 

161 
55 

— 

1,085 
868 

— 

— 

149 

47 

587 
176 

April  iBt,  1892,  afloat - 

106 

— 

667 

— 

— 

102 

861 

Instruments  at  Stations,  viz.,  Telegraph  Offices,  Obserratories, 

Fishing  Villages,  &c. 


April  lat,  1891,  in  nM  - 
Issned  since     .           •           - 

256 
28 

8 

242 
87 

58 

7 

58 
6 

53 

4 

11 
5 

Returned  sinoa 

284 
6 

8 

1 

279 
28 

60 
6 

64 

4 

• 

57 
8 

16 
5 

April  1st,  1892,  in  nst- 

278* 

2 

251 

54 

60 

54 

11 

Disposition  of  Board  of  Trade  Instruments  on  April  1st,  1892. 


In  merchant  f  hips 

106 

667 

_ 

_ 

102 

861 

In  use  at  stations 

278 

2 

251 

54 

60 

54 

11 

In  store  at  M.O. 

40 

4 

128 

6 

18 

45 

50 

At  Liverpool       Agency 

2 

7 

18 

— 

— 

4 

20 

„  Aberdeen           „ 

5 

— 

18 

— 

8 

5 

15 

„  Glasgow             „ 

6 

— 

29 

— 

— 

4 

17 

„  -Dundee              „ 

16 

— 

26 

— 

— - 

14 

84 

„  HuU                   „ 

8 

— 

80 

— 

^— 

6 

26 

„  Sonthampton      „ 

1 

— 

14 

— 

— 

8 

14 

Total,  April  Ist,  1892 

462 

13 

1,181 

60 

81 

242 

544 

Lost,  &c  amoe  April  1st,  1891 

8 

^— 

188 

4 

2 

17 

67 

Under  repair 

8 

"^" 

■■ 

aaas 

' 

^"~  • 

*  Of  tJiese  bsrometers  186  are  lent  for  use  of  seafaring  communKics  at  fishing  Tillages  and 
ports. 
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Export  of  the  Meteorological  Council, 
APPENDIX  VL 


List  of  Stations  reporting  Meteorological  Observations  to  the  Office 
bj  Telegraph  on  Slst  Matx^h  19929  with  the  Names  of  Observers. 


*tSainbDTgh  Hepd 
•tStomoway  - 
Wick      - 
Nairn 

♦f  Aberdeen    - 
Leith     - 
•tShields     .  - 
Spurn  Head    - 
fYork    -        -      - 
Loaghboio'     - 
tArdronan^  *  — 
fMaEn  Head  - 
*tMti]laghmore 
♦fBelmuIlet    - 
fDonoghadee  - 
Fanonstown   - 

•fHolybead    - 
LiTerpool 
•fValencia     - 

tRoebe's  Point 
rembroke 
•fScUly  - 
Frawle  Point  - 
tHnnt  Castle - 
t  Jersey  -        - 
*fDungene8B  - 
fNorth  Foreland 
^XiondOn       -'  ' 
Oxford'  - 
Cambridge 
*fYaniioatb    - 
{Hawet  Junction 


IUt.W«Bmiid     .  w    '  . 

J.  Forbes        -        - 

J.  Sinclair       -        .        - 

Miss  Penny    -        .        . 

W.  Bofwell    -        - 

W.  Newlands  -        .        . 

J.  W.  Irvine  -        - 

G.  Freeman    -        .        . 

H.  M.  Platnaner,  F.G.S.  - 

W.  Berridge 

J.  W.  Mayes  -        -       - 

O:  O'Doherty       '  -        - 

K.  Kerr  p        -        . 

Miss  M.  J.  Tolan    - 

T.  MacGowan 

£.  Haines       ... 

Capt.  Richards 

J.  Hartnnp,  F.R.Met.Soc. 

J.  £.  CuIluin,F.R.Met.Soc. 

W.  Kennedy  .  -        - 

8.  Blako         -  .  .      - 

A.  Hicks         -  -        -  . 

W.Hewitt      -  -        -.* 

G.  G.  Appleton  -  ' 
J,  Fisbev         r  -     -        W 

W.  Batton      -  -     .  - 
A.  Cox           - 
F.  Gaster,  F.R.Met.Soc:  >>' 
W.  Wickimm :. 

-I  H.Todd         -  -      •-' 
G.T.  Wataon 
W.  H.Bunce^ 


Miniater  of  Ptttrotanesa. 

XicoUon  Institution. 

Watchmaker. 

Schoolmistress. 

Assistant  atthe  Obaervatory. 

Telegraph  Clerk. 

..Bo, 
lightkeeper. 
Curator  bt  Museum. 

Telegraph  Clerk. 
Signalman,  Lloyd's. 
Retired  CoaslgiiaM-Oileen- 
Telegrapbist 
Postmastieh  *'  '^ 
Assistant  Observer  nt  Lord 

Rosse's  Observatory. 
Keeper  of  Sailors'  Home. 
Bidston  Observatory. 
Superintendent  of  the  Ob* 

servatory. 
Telegraph  Clerk. 
Lightkeeperi 
Signalman. 
CoBsjgnardi  Q$cf  r, . 
Lightkeeper. 

Statioa- Master.       ^  i 

Assistant  Ligbtkecper* 
Signalman,  Lloyd's. 
Clerk,Meteorolo^cal  Offioe. 
Radcliffe  Obaervati^iy;'   * 
Observatory. 

Secreiaxyt  »afiiort*^oih«. 
Station  Master. 


In  addition  to  the  above,  reports  are  received  daily  from  the  following 

Continental  Stations. 


Station. 


Aathorit}. 


Statieti.      "^ 


Haparanda  - 
HemOsand  - 
fStockholm  - 
Wisby  '       - 

Bodd 

tChristiansund 
^fSkudesnaes 
Fiardar 

• 

tTheScaw  - 
Fan5 

Caxhaven    » 


}  Meteorological 
Office,  Swe- 
den. 

}  Meteorological 
Institute,  Nor- 
way. 

}  Meteorological 
Institute,  Den- 
mark. 
Deutsche      See^ 
warte,      Ham- 
burg. 


■JK.OTll         l<     ■ 


Authority.- 


1 
tTheBeldec 
Uapa  ijris^z        t 
tBrest  (StI  Mathieu) 
Lorient  (tie  de  Groix)  | 
*tRoebefort(Ile  d' Aix) 
tBiairits      <- 
fParls 
Belfqrt 
Lyo^         -- 
Nide*-.^^    - 
Fer^^vnt    -         ^- 
Bctiin.' ..  r    - 
Wie^dett    ♦♦)<.*»| - 
Munich    I  ^. 
Corunna  j 


Bureau   Central 
*    M^t^emlor 
gique,  Paris. , 


tV 


*  *• 


l^Ccnt  Met  Inst. 
[     '6f  Germany. 

}  Observatory, 
■'*  Lisbon. 


Note. — The  stations  marked  with  an  asterisk  (*)  report  also  at  Sh.  p.m.  i  and 
those  with  a  dagger  (f)  *^  ^^*  P*°^- 1  Lisbon  reports  at  8h.  a.m.  and  4h.  p.m. 

X  Tikis  station  now  reports  by  post  only. 

Tlte  station  at  the  North  Foreland  was  started  Janjaary  1,  1892.  At  Leith 
Mr.  Newlanda  succeeded  Mr.  Hay  in  May ;  at  Spurn  He^d  Mr.  Freeman  suceeeded 
Mr.  Watson  in  October. 

Paris  has  ceased  reporting  at  <  p.m.  on  Sundays. 


Append/ix  Vir.  39 


APPENDIX  vn. 
Bepobt  of  Inspection  of  ths  Ibish  and  Welsh  Stations. 

Telegraphic  Eepostino  Station^!. 

Holyheadj  visited  July  26tb. — The  sfation  Is  fairly  satisfactoTV. 
The  observer  does  not  read  the  thermometers  quit«  correctly  as  regards 
tenthis  of  degrees.  The  rain-gauge  required  some  slight  repairs,  which 
were  ordered  to  be  effected.  * 

Roche* s  Pointy  visited  July  28th. — The  observations  are  very  well 
taken.  The  thermometers  were  not  clean,  but  there  bad  been  much 
dust  about  from  building,  and  the  weather  had  been  very  dry. 

Vaiencia^  visited  July  31  st. — ^The  station  calk  for  no  remark  as  to 
the  observations.  I  saw  the  builder  about  Westwood  House,  and  gave 
instructiona  as  to  alterations,  as  authorised  by  Council.  1  directed 
builder  to  send  in  estimate  for  internal  repairs  and  decorations  tp 
dwelliAg-house.  .     .  .< 

Parsonstown,  visited  August  4th. — The  observer  Haines  is  efficient,, 
and  the  station  ia  in  good  order. 

Malin  JTietfcf,  visited  August  10th. — The  observer  was  absent,  but 
his  assistant,  a'  very  smart  boy  from  Brow  Head  Signal  Station  (co. 
Cork)  bad  learnt  th^  duty  of  reporting  very  well. 

Mullaghmore^  visited  August  II th. — The  station  is,  as  usual,  in  very 
^ood  order.  The  observer  wishes  to  be  supplied  with  a  self-recording 
smeroid,  if  possible. 

Beltnulletf  visited  August  18th.  This  station  calls  for  no  remark  ; 
it  IS  satisfactory  so  far  as  is  possible  at  such  a  place.  i    •      > 

St,  Ann's  Head,  visited  December  9th. — I  found  this  station  in  good 
order  as  usual.  There  is  a  prospect  of  a  change  of  observer,  as  the 
present  man  expects  promotion. 


Weeklt  Weather  Report  Stations. 
Killamet/,  visited  July  29th. — This  station  calls  for  no  remark. 

Stations  of  the  Second  Order. 

Dublin,  Glasnevin,  visited  July  27th. — ^This  station  was,  as  usual,  in 
very  good  order.     The  observer  id  careful. 

Dublin^  Phanix  Park,  visited  July  27th. — The  station  was  in  perfect 
order,  but  the  observer  was  unfoiiunately  absent.  I  saw  the  substitute, 
who  was  the  former  observer. 

Dublin^  Fitzwilliam  Square,  visited  July  27th. — This  station  was, 
as  usual,  in  perfect  order.  The  theimometer  and  rain-gauge  are  not 
well  exposed,  as  the  garden  is  very  confined. 

ParsonstowHf  visited  August  4th,-- Th6re  is  a  new  observer,  Perry, 
a  national  school  teacher.  He  seems  to  be  efficient ;  he  has  only 
recently  begun  work. _  « 


m 
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Lisian,  Co,  Tyrone^  visited  August  £th. — Sir  N.  Staples  has  pro- 
cured new  instruments  in  place  of  those  noted  as  defective  on  last 
inspection.    The  observations  are  very  carefuUj  taken. 

Armagh f  visited  August  5th. — At  this  station  there  is  a  constant 
discrepancy  between  the  Beckley  and  the  ordinary  gauge,  which  Dr. 
Dreyer  is  endeavouring  to  explain.  He  is  going  to  try  the  effect  of 
moving  the  ordinary  gauge  to  a  greater  distance  from  the  Beckley  gauge, 
and  therefore  further  out  into  the  field. 

Colebrooke,  visited  August  6th. — The  station  is  in  good  order,  but 
the  observer  is  not  careful  enough  about  observing  the  weather  in  the 
intervals  between  the  observations. 

Londonderry y  visited  August  7th. — The  station  is  satisfactory  except 
as  regards  the  position  of  thermometers  and  rain-gauge,  but  the  only 
site  available  is  a  town  garden. 

,  Marhree^  visited  August  12th. — ^This  station   is   satisfactory.     The 
assistant  observer  is  shortly  to  be  changed. 

CurrygranCj  visited  August  17th. — At  this  station  the  observer  is 
new.  He  seems  to  I'ead  correctly,  but  I  discovered  some  carelessness 
in  entries.  I  hope  that  the  notice  taken  will  be  sufficient  to  ensure  care 
i.n  future. 

Arley  Cottage,  visited  August  18th. — ^This  is  a  new  station;  Major 
Somerset  Maxwell  has  equipped  it  in  a  very  complete  manner.  It  is 
very  good,  and  Major  Maxwell  has  trained  his  assistant  well. 

St,  David's,  visited  December  8tb. — The  station  is  in  perfect  order. 

Tenby,  visited  December  10th. — ^This  is  a  new  station.  The  instru- 
ments have  been  procured  by  the  Town  Council,  and  the  observer, 
Mr.  Gower,  is  a  local  schoolmaster.  The  exposure  in  his  garden  is  not 
good,  as  no  grass  is  available.  He  takes  his  wind  and  weather  reports 
from  the  Coast  Guard  log,  and  the  sunshine  recorder  is  on  the  Castle 
Hill  in  charge  of  the  Coastguard. 

Mr.  Gower  himself  is  very  zealous,  and  I  hope  that  he  may  improve 
the  positius  of  his  instruments. 

(Signed)        Robebt  H.  Scott. 


Statioks. 


Dry  Bulb. 


Wet  Bulb. 


Max. 


3Iin. 


Spare 
Therm. 


Remarks. 


Telegraphic  Reporting  Stations. 


Holyhead 
Mullaghmore 
Malin  Head  - 
Belmallet 
Parsonstown  - 
Roche's  Point 
Valencia 
St.  Ann's  Head 


o 

o 

o 

o 

o 

-0*1 

-U'3 

-0-5 

+0*2 

-U-4 

+0*0 

-0*2 

-o-« 

+  0-3 

-0-6 

-0-2. 

-0-2 

-02 

-ii'I 

-0*3 

-0-4 

-0-1 

0*0 

-0*4 

_ 

-0-7 

+0-1 

-0-4 

+  0'3 

_ 

-0-5 

-0-7 

■-0-3 

-0-7 

^— 

-0*6 

-0-6 

-0-8 

0-0 

-M 

-0-a 

-O'l 

[      -0-1 

-0-2 

-0-2 

No  spare  ther. 
No  spare  tlier. 
No  spare  ther. 


Londonderry 
Killamey 
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-o*i 

-01 


■0  1 
-0  2 


O'O 
-0*1 


+0*1 
+0-2 


Min.  ther.  sluggish; 
bnlb  large 
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Stations  OP  THE  Sec6nd  Order,  1891. 


8TATIOV8. 


Dry  Bulb. 


WetBulb. 


Max. 


Mill. 


Spare 
Therm. 


Remarks. 


Armagh         * 
BrookeborouKh 
Dublin  (CityF 
Dublin(PhoeiuzPark) 
Ed^eworthstowu 

Glasnerin 
Liaaan 

Londonderry 
Harkree  Oastle 
Mount  Nugent 
FSaiaonstovn  * 
St.  Vmid*a     - 
Tenby 


o 

o 

o 

o 

-0-8 

-0-8 

-0'9 

-0-5 

-1-0 

-0-2 

-0*1 

-0-6 

-0*6 

-10 

00 

-0'2 

-02 

-0-2   ' 

-1-0-4 

-0-7 

-0-6 

-0*6 

+0*1 

-0*4 

-0-4 

-0-7 

+0-6 

-0-1 

-0-1 

-01 

+0*8 

-0-1 

-0-1 

00 

-fO'l 

-0-1 

-0-1 

0-0 

+0*4 

-0-1 

-0-1 

+0-9 

O'O 

-0-7 

+0*1 

-O'S 

+0-9 

-0-s 

-0-5 

+0'4 

O'O 

-0-1 

0  0 

+0*1 

-l-0'2 

-0*4 


Gnus  min.  +  0*0. 


Do.        •t-0'8. 

Do.        -01, 
Eew  standard— 0*5. 
Grass  min. +0*1. 


Kew  Ht&ndard-O'l 
Grass  min.  -t*0*6. 

Do.       +0*6. 

Do.       -0*1. 

Do.       +0*1. 


Hbpobt  of  Inspbotion  of  the  English  Stations,  1891. 
»  <  •  ."  ■ 

At  the  stations  visited  hj  me  this  year  the  thermometers  employed 
were,  as  before,  Negretti  and  Zambra's  Nos.  13516  and  B.T.  3158. 
These  instro^nents  have  been  once  annually  tested  by  me  before  use, 
and  twice  tested  in,  1891  (on  the  last  occasion  by  Mr.  Whipple  and, 
myself  at  Kew  on  November  23rd).  It  is  not  a  little  remarkable  that 
the  negative  corrections  applicable  to  No.  3158  have  annually  increased 
up  to  the  present  date,  although  the  increase  is  now  extremely  slow ; 
and  in  No.  1351fi  it  was  only  in  1889  that  the  index  error  became 
stationary.  During  inspection  tours  the  corrections  determined  in  the 
early  part  of  each  year  have  been  employed.  Although  I  took  the 
greatest  care  in  comparing  the  instruments  at  the  stations,  I  do  not  feet ' 
liery  well  satisfied  with  the  aspect  of  the  results  of  the  thermometer 
comparisons  shown  in  the  table. 

Jersey,  August  10-13. — ^Tlie  instruments  at  St.  Aubin*s  were  all  in 
excellent  order.  The  thermometer  screen  has  heen  thoroughly  repaired. 
I  consider  the  reports  from  this  station  to  be  very  good. 

Considerable  ditficulty  had  arisen  with  regard  to  the  continuation  of 
the  records  of  bright  sunshine  at  Jersey. 

Since  the  removal  of  the  recorder  to  Fort  Regent,  where  its  exposure 
is  perfect,  the  instrument  has  be(»n  attended  to  by  some  of  the  pensioners  " 
at  the  Fort,  who  have  been  paid  for  this  work  by  the  harbour-master. 
The  Harbour  Board  having  declined  to  defray  his  expense  in  this 
matter,  I  applied  to  General  Ewart,  C.B.,  Lieutenant-Governor  of  the 
Island,  who  received  my  request  with  much  kindness,  and  whb  has  since 
obtained  from  the  bailiff  of  Jersey  a  copy  of  an  Act  of  the  Committee 
of  the  Defence  of  the  Island,  authorising  the  payment  of  1/.  for  the 
present  year  as  salary  to  the  men  who  attend  to  the  sunshine  cards. 
The  Lieutenant-Governor  has  also  promised  to  make  an  application  for 
the  same  sum  at  the  end  of  12  months. 

In  any  event  the  sunshine  records  at  Jersey  will  not  be  dropped. 

Hurst  Castle,  August  16. — All  the  instruments  at  this  station  were 
found  to  be  clean  and  in  good  order.     The  minimum  thermometer  gave 
somewhat  high  readings,  and  the  wet  bulb  haA  never  been  correctly  - 
fflsfened  to  the  porcelain  ;  the  observer  always  takes  his  readings  from 
the  dq^e^lines  on  the  glass,  but  it  may  be  desirable  that'  the  instni- 
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ment  should  be  changed.  The  thermometers  are  read  somewhat 
roughly  by  Mr.  Appleton,  but,  so  far  as  I  have  observed,  he  takes  the 
readings  of  the  barometers  with  accoiBcy. 

I  have  in  previous  years  mentioned  the  impossibility  of  getting  a  fair 
estimate  of  sea  disturbance  in  rough  weather  at  this  station ;  and  I  may 
add  that  when  a  sea  of  '*  5 "  is  reported  with  Westerly  winds  from 
Hurst  Castle,  a  disturbance  of  ^*  6 "  may  generally  be  anticipated  in 
mid-channel.  The  force  of  the  winds  reported  from  this  station  may 
be  taken  as  roughly  representing  the  wind^force  about  the  middle  of- our 
south  coastybut  the  direction  is  locally  influenced  by  certain  topographical 
features^ 

Scilly  {St.  Mary*8)j  August  19  and  20. — The  reports  from  this  Im- 
portant station  have  improved  with  the  increased  experience  of  the 
observer ;  but  I  regret  to  say  that  he  has  hitherto  failed  in  telegraphing 
extreme  readings  of  the  self-registering  aneroid,  which  are  of  considerable 
value  in  the  case  of  disturbances  advancing  from  the  south-west. 

The  duration  of  gales  which  arise  or  subside  in  the  night  is  a  sore 
subject  with  observers  who  are  unable  to  study  the  anemograph.  I 
found  the  nnemometer  at  this  station  in  good  order,  but  I  must  admit 
that  there  is  some  difficulty  in  changing  the  paper  during  a  gale, 
especially  if  the  latter  is  accompanied  by  rain,  a  ditficulty  not  appreciated 
by  those  unaccustomed  to  the  task. 

The  observer  reads  barom^ers  and  thermometers  quickly  and  accu- 
rately. I  feel  sure  that  there  is  no  one  ^Ise  in  St.  Mary's  who  could 
undertake  the  whole  work  so  well. 

Prawle  Point,  August  23. — The  observations  at  this  station  are  good ; 
the  observer  and  his  assistants  read  the  instruments  very  correctly,  and 
all  the  instruments  were  found  by  me  in  excellent  order.  The  maximum 
thermonieter  read  0°'6  too  low  (uncoirected).  No  difficulty  has  been 
experienced  during  the  past  year  with  the  minimum. 

Dungenesiy  August  28. — The  readings  of  all  the  instruments,  aa 
taken  in  my  presence,  with  care  that  they  should  be  taken  independently^ 
were  thoroughly  satisfactory.  Yet  it  is  certain  that  the  barometric 
readings  reported  are  occasionally  faulty,  the  errors  being  probably 
clerical,  or  being  occaf>ioned  by  mistakes  made  between  an  observer 
coming  on  watch  and  one  leaving  duty.  I  called  special  attention  to 
this  carelessness.  I  found  half  of  the  bulb  of  the  wet-bulb  thermometer 
immersed  in  the  water  kept  in  the  glass,  the  glass  having  been  need- 
lessly raised  on  a  piece  of  wood  since  my  last  inspection,  probably  just 
before  my  arrival  this  year,  apd  having  been  completely  filled.  This 
proved  great  want  of  intelligence  on  the  part  of  the  observers,  to  whom 
I  gave  such  instructions  as  were  necessary  on  the  hygrometrical 
observations. 

I  think  that  the  estimates  of  wind-force  and  of  sea-disturbance  at  this 
station  (e.^.,  the  extreme  force  10  on  the  day  of  my  visit)  are  quite 
correct. 

Liverpool  (Bidston  Observatory),  September  17. — I  think  that  the 
observations  at  this  station  are  carefully  taken,  and  the  reports  continue 
to  be  satisfactory.  The  old  corrections  of  the  thermometers  require  no 
change.  The  barometric  readings  reported  are  now  taken  from  the 
large  standard,  whose  readings  differed  by  only  *001  from  the  Adie's 
tube  formerly  in  use. 

North  Shields,  September  19. — The  observer  was  not  on- duty  at  the 
time  of  my  visit.     I  found  the  instruments  in  their  usual  order;  that  is 
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to  saj,  the  wet-bulb  is  yety  dirtj,  and  tbe  glass  6sated  with  metallic 
eq>per,  while  the  other  instruments  are  well  attended  to.  The  peculiar 
fonhiess  of  the  air,  characteristic  of  this  station,  is  perhaps  not  so  much 
due  to  collieries  as  to  the  smoke  issuing  from  the  factories  in  South 
Shields,  and  to  the  vomiting  of  immense  quantities  of  the  products  of 
imperfect  combustion  from  the  steamers  in  the  Tjne. 

The  instruments  appear  to  be  well  read,  and  the  reports  to  be  promptly 
sent  in.  . 

York^  September  19. — ^Inaccuracy  is  stiU  noticed  in  the  barometer 
readings  reported  from  this  station.  The  observer  read  the  instrument 
correctly  at  the  date  of  my  visit ;  and  possibly  his  occasional  carelessness 
takes  the  form  of  that  unponctuality  of  which  I  have  formerly  com- 
plained. As -much  as  2^*9  of  spirit  were  found  in  the  upper  end  of  the 
minimum.  It  seems  extraordinary  that  the  observer,  who  had  for  some 
time,  as  he  stated,  noticed  the  lowuess  of  the  readings,  had  not  detected 
the  detached  spirit,  visible  at  a  distance  of  3  or  4  yards.  The  continuity 
of  the  column  was  restored  by  one  swing  of  the  arm. 

As  I  have  previoosly  reported,  the  station  is  inconveniently  situated 
lor  observations  of  the  wind. 

Cambridge,  October  26th. — ^Mr.  Todd  was  again  absent  at  the  time 
of  my  visit  All  the  instruments  were  found  to  be  in  excellent  order,  ae 
usual,  at  this  station. 

Yarmouth^  October  27th. — I  found  the  instruments  at  this  stntion  to 
be  all  in  good  order.  The  anemograph  is  at  present  satisfhctory,  but  I 
think  that  the  instrument  will  have  to  be  taken  down  and  repaired  in  the 
course  of  the  next  10  or  12  months,  at  the  latest:  On  the  evening  of  the 
26th  and  morning  of  the  27th  the  observer,  Mr.  Watson^  was-  entiosly 
occupied  in  providing  for  a  ship^wreeked  crew,- so  that  I  could- not  com-* 
pars  his  readings  with  my  own,  or  indeed  have  any  conversation  with 
him.  .    .:, 

Loughbcraughy  November  10th«-*-The  observer  has  removed*  to<  9, 
Forest  Boad,  a  position  almost  entirely  outside  the  town,  havkig  gacdeua 
and  open  ground  towards  the  north  and  west.  The  position  is  decidedly 
more  favourable  than  that  formerly  occupied  in  Victoria  Street,  the 
garden  being  larger,  the  walls  much  lower,  and  there  being  no  trees 
or  obstructions  in  the  immediate  vicinity  of  the  instruments.  I  have 
sent  a  small  plan  of  the  garden,  "v^ich  is  a  strip  of  ground  mnniBg 
X.W.  from  the  observer's  bouse.  The  observer  was  occupied  during 
the  time  of  my  visit.  All  the  instruments  were,  as  usual,  in  the  most 
perfect  order. 

Second  Obdbk  imd  Weeklt  Waithkr  KepOrtiko  STiLtkoNis. 

Parktton€y  August  24th. — This  is  a  new  second-order  station.  The. 
observer,  Mr.  B.  Hawkesworth  Barnes,  a  gentleman  of  long  experiepoe 
in  meteorological  observations,  employs  a  large  assortment  of  instruments. 
The  returns  received  are  excellent,  and  the  register  kept  by  the  observer, 
on  the  old  system,  of  the  amount  and  forms  of  cloud  is  more  full  and 
minute  than  any  which  I  have  met  with  elsewhere.  The  instruments 
are  199  feet  above  the  sea-level.  The  thermometers  and  raiti-gaugtes 
are  in  a  garden  surrounded  by  the  thick  fir  trees  characteristic  of  the 
neighbourhood;  to  the  cutting  off  of  the  wind  by  which,  the  shat^ 
ground-frosts  noticed  here  are  perhaps  due.  An  anemometer  is  in  use, 
but  is  necessarily  much  sheltered.  All  the  instruments  were  in  most 
excellent  order. 


44  Meport  of  the  Meteoi*ologicdl  Cowncil. 

Totland  Bay^  Isle  of  Wight. — The  weather  did  not  permit  of  inj 
crossing  the  Solent  at  the  time  of  my  vudt  to  Parkstone,  Swaoage,  &c. 
The  observer,  Mr.  Dover,  informs  me  that  he  will  have  no  difficulty  in 
taking  the  9  p.m.  observations  (hitherto  not  received  from  this  new 
station),  except  in  the  summer  season  when  he  lets  his  residence,  and 
may  have  a  difficulty  in  getting  the  instruments  attended  to. 

>  Leeson  {Swanage),  August  25th. — This  is  also  a  new  station  of  the 
second  order.  It  stands  in  wooded  and  undulating  country,  which  on 
account  of  the  weather  could  not  be  satisfactorily  surveyed.  The 
observer,  Mr.  H.  Stiilwell,  was  unfortunately  absent  from  home  on  the 
day  of  my  visit,  and,  except  by  comparison  of  instruments,  I  could  obtain 
no  information  whatever.  All  the  instruments  were  in  good  order,  and 
their  readings  gave  satisfactory  results.  The  rain-gauge  is  well  exposed. 
The  Stevenson's  screen  is  sheltered  by  trees  in  the  aflornoon.  The 
stati<Hi  promises  well. 

Eastbourne,  August  26th. — No  alterations  have  been  made  here  since 
my  inspection  in  1^90.  All  the  instruments  were  found  to  be  in  good 
order,  vnth  the  exception  of  the  rain-gauge,  the  injuries  to  which,  owing 
to  the  stones  thrown  at  it,  had  become  very  serious.  A  new  gauge 
which  I  examined,  and  found  to  be  a  good  instrument,  was  ready  for 
erection,  while  a  strong  external  iron  case  was  being  constructed  for  it ; 
the  instrument  has  since  been  put  in  position.  It  will  be  well  that  the 
rim  should  still  stand  only  6  inches  above  the  ground. 

The  station,  as  previously  reported,  is  a  good  one. 

St.  Leonardsy  August  27th. — This  station  has  improved  in  one  respect 
since  it  was  visited  in  1890,  viz.,  the  evening  observations  were  recom- 
menced in  January.  The  observer  read  the  thermometers  well,  but  the 
barometer  (through  careless  adjustment  of  the  fiducial)  incorrectly. 

The  wet-bulb  was  in  a  very  dirty  state.  I  removed  the  muslin  and 
gave  instructions  to  the  observer. 

.  Liverpool^  September  17th. — I  had  not  until  now  inspected  this 
station  as  one  of  the  second  order.  All  the  instruments,  which  include 
the  Osier's  anemometer,  double  windmill  vanes,  and  the  Robinson's  cup- 
anemometer  (the  centres  of  whose  6  inch  diameter  cups  move  through 
lo  feet  in  each  revolution)  are  kept  in  admirable  order.  The  rain* 
gauges  are  unavoidably  sheltered  to  a  slight  extent  by  the  observatory 
buildings.     The  station,  it  need  hardly  be  said,  is  an  excellent  one. 

•  Seaham,  September  18th. — ^Unfortunately,  Mr.  Aird  was  ill  at  the 
time  of  my  visit,  so  that  I  could  not  give  some  instruction  which  was 
desirable  as  to  the  saturation  columns  in  the  Eiygrometrical  Tables. 
The  assistant  observer  continues  to  be  careful  and  attentive,  except  in 
the  treatment  of  the  wet-bulb,  which  was  foul  with  copper  salts,  while 
the  glass  of  the  bulb  itself  has,  like  that  at  Shields,  a  deposit  of  metallic 
Copper. 

There  is,  I  think,  no  doubt  that  the  maximum  readings  at  this  station 
now  require  a  larger  correction  than  th«t  hitherto  applied. 

Vorky  September  19th. — It  would,  I  think,  be  desirable  if  there  could 
be  another  Stevenson's  screen  at  this  station.  The  instruments  for  the 
telegraphic  repoits  and  for  the  9  o'clock  readings  are  so  crowded  as  to 
be  somewhat  difficult  of  manipulation ;  and,  further,  when  they  are  read 
instantaneously  on  opening  the  screen,  the  readings  of  those  near  the 
roof  of  the  screen  difier  from  the  readings  of  those  near  the  floor, 
comparisons  thus  made  being  unsupported  by  comparisons  of  the 
instruments  in  water. 


Appendix  VII,  45 

Sheffield^  September  19tfa. — ^l%e  instruments  at  this  station  are  all  in 
good  order,  and  the  station  wonld  form  an  excellent  one  of  the  second 
order  if  9  p.m.  obserrations  conld  be  obtained,  which  they  cannot. 
There  is  a  very  good  site  for  a  sunshine  recorder  on  the  roof  of  the  Art 
Gallery,  and  Mr.  Howorth  woald  have  one  established  here  if  required. 

Sudbury^  October  27th. — ^The  observers  were  absent  for  some  days 
from  home,  and  I  obtained  n6  information  about  the  instruments.  It  is 
at  present  doubtful  whether  a  second-order  station  can  ha  established 
here,  althoucrh  one  is  much  wanted  in  this  neighbourhood.  The 
observers,  Messrs.  Rawsom,  are  solicitors  in  Sudbury.  They  have 
undertaken  to  decide  in  a  short  time  whether  they  will  carry  out  the 
work. 

Keiton  ffallf  October  28th. — This  Weekly  Weather  reporting  station 
is  no  longer  under  the  immediate  superintendence  of  Mr.  Coventry,  who 
left  Ketton  Hall  in  the  year  when  the  station  was  inspected  by  Captain 
Toynbce,  and  who  has  since  lived  at  some  miles'  distance.  The  country 
round  is  undulating  or  moderatelj  hilly.  A  sheet  of  artificial  water 
borders  on  the  south  side  the  large  garden,  sloping  down  towards  it,  in 
which  tJie  outdoor  instruments  are  kept ;  and  this  may  partly  account 
for  the  lowness  of  the  temperatures  experienced  on  clear  winter  nights 
at  this  station.  Tho  altitude  of  the  ground  above  mean  sea-level  is 
130  feet.  The  observations  are  taken  by  the  bead  gardener,  Mr.  W.  H. 
Divers,  a  most  intelligent  man,  who  has  taken  for  many  years  great 
interest  in  weather  observations,  constructing  barograms  and  thermo- 
grams from  three-hourly  eye  observations.  It  will  be  seen  from  the 
Table  that  the  corrections  hitherto  applied  to  the  dry-bulb  and  to  the 
minimum  require  considerable  modification. 

Rugby ^  November  9th. — The  observations  made  at  this  station 
scarcely  appear  to  me  capable  of  so  much  improvement  as  to  make  the 
returns  available  for  publication.  Two  of  the  masters  and  one  of  the 
boys  undertake  the  observations  in  term  time  ;  but  the  work  falls,  ipso 
f(icio,  upon  Mr.  Kirk,  the  gardener  at  the  observatory  gardens,  who 
takes  the  readings  rather  roughly.  Evening  observations  of  the  baro- 
meter are  not  sent  and  are  rarely  taken.  The  instrument  is  in  a  l]^ad 
position,  on  the  wall  of  a  dark  passage  leading  from  the  school  quad- 
rangle to  some  lecture  rooms. 

Tealby  {Market  Rosen),  November  llth. — I  have  hopes  that  this 
will  be  a  useful  second-order  station.  The  observer  read  the  instruments 
correctly,  and  takes  interest  in  the  work  ;  his  time,  however,  appears  to 
be  much  occupied  in  other  duties.  He  has  suffered  from  illness  during 
the  spring  and  summer,  and  has  only  commenced  sending  in  returns  in 
July  last.  As  mentioned  in  my  last  year's  report,  the  situation  of  the 
thermometer  screen  is  not  unexceptionable.  At  the  date  of  my  visit, 
during  the  storm  prevailing  at  the  time,  there  was  a  leakage  in  the  roof 
of  the  screen,  causing  the  dry  bulb  to  give  inaccurate  readings ;  this  I 
ordered  to  be  immediately  remedied.  There  is  no  good  situation  for 
the  rain-gauge  (an  unverified  instrument,  which,  however,  appeared  to 
give  accurate  measurements)  to  be  found  on  the  observer's  grounds.  I 
still  think  that  the  rainfall  records  should  be  obtained  from  the  instru- 
ment kept  by  Mr.  Jevons  at  Market  Rasen,  if  such  an  arrangement 
can  be  made. 

Suttofi  Coldfield,  November  14ih. — As  at  the  last-mentioned  station, 
the  observer  has  suffered  greatly  in  health  from  the  resuhs  of  influenza 
in  the  spring,  and  h&s  been  obliged  to  leave  all  the  work  of  observation 
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to  his  clerkft  at  the  Borough  Surveying  Office.  The  retnrns  are  Veiy 
much  iu  arrear.  The  instruments  were  all  in  good  order.  Tfa^ 
observer's  business  precluded  him  from  taking  readings  with  me,  although 
I  had  selected  a  Saturday  afternoon  for  my  visit.  His  nephew,  whd  is 
learning  to  take  the  readings,  did  not  set  the  barometer  correctly. 

I  think  that  if  assistance  in  reductions  oan  be  given  to  the  observer 
the  returns  will,  after  this  visit,  improve,  and  there  is  no  reason  why  the 
station  should  not  be  a  permanent  one. 

Chiltoortkj  November  24th. — ^The  observer,  Mr.  C.  Bell,  was  absent 
at  the  time  of  my  visit,  and  there  was  no  one  on  the  premises  able  to 
show  me  the  barometer.  The  thermometer  screen  I  found  to  be  placed 
on  sandy  earth  instead  of  on  turf.  The  thermometer  read  correctly. 
The  wet-bulb  was  not  quite  correctly  mounted.  These  insti'uments  are 
a  good  deal  sheltered  by  the  house.  The  rain-gauge,  on  the  other  hand, 
has  a  complete  exposure,  but  it  consists  of  a  mere  funnel  placed  on  a 
glass  bottle,  which  was  gi'eatiy  inclined,  and  I  had  no  access  to  the 
measaring-glass.  The  house  stands  on  a  moderate  eminexne,  in  a  rather 
richly  wooded  and  undulating  country. 

Epsom,  November  25th. — ^The  former  observer,  Mr.  Jackson,  suc- 
cumbed to  typhoid  fever  in  the  vacation,  and  his  successor  has  recently 
left  the  College.  Mr.  Mayo,  together  with  another  of  the  elder  students, 
.  now  undertakes  the  observations.  The  thermometers  do  not  sppear  at 
present  to  be  very  accurately  read,  and  the  same  remark  applies  to  a  less 
extent  to  the  barometer. 

Speaking  generally,  the  instruments  at  this  station  are  very  well 
situated. 

The  following  table,  similar  to  those  which  I  have  previously  sub- 
mitted, gives  the  corrections  of  the  instruments,  &c.  at  the  stations 
inspected  last  year. 

(Signed)        W.  Clkmknt  Lky. 


Appendix  VI  J. 


47 


o 


^  »  § 

-^    O    »J 


3 

M 
O 

m 


o 


•nonipaoQ  i«xaa»9 


M 

a* 

OQ 


-oooiai    Qf^   eonp 

•01      O)      UO|993UOO 


91 


s 


-gacuai    o^   oonp 

j  -AX      09      UOpMOJCO 


*p»n<id« 

a)Jdqtiq  uoi^oauoo 


*nxiipa«98  8,Jo; 

•ox      O!^      1I0D93UO0 


H 
M 


*p9nddii 


•aoonii   o%    oonp 

•9J      0)      II0T!}3axi03 


n 


-poilddv 
o;aoq9}q  nof^'MXioo 


-oedsui   0%   oonp 

•01     09       UODDOUOQ 


-jo|« ji^  20  oiniuedtnox 


M   o 


o 


H 
OQ 


^m^^M^^P^ 


o\  [\\\t\ZZ\\ 

I  I 


obi  I  l*-l  M  I  f  I 
I 


OOt^MoSeoOOf^'ao 

oeeoooeooooo 

I  +     ++         +  + 


obi  1   1^1  1   i   I   I   I 
I 


I     I  +         +111 


M 


•oil    l^i    I    i    1    (    I 

I 


oe  ooooeooeeo 
III       I  +      ill! 


ob  i    1    K  1   i    1   t    I    i 
I 


8>n  lO 

oeeo«iew» 

•      ••«•■••••• 

I'  I   I   1  1       MM 


g^SSS^CSSSS 


't 


5(5{?»^I54I*Ij5;§ 


J.^|.|a:d|Sa 

8|il|l|iSlilli^ 


«<*«<;»^30<J-<J^0<CQ 


Ibl 1 1 Ibli IbbI I 

I  +        +1 

bb  I  I  b'l  I  o<9ho^i»   I 
+      +      +1+1 

ooooooeooooooo 
1+     +     +     ++  I   M  + 

oo  Moll  oocteooo 
I  I  ++       I  I 

Mr^<0Ot^i^N^30-HeQi-HOO 

oooooooeoooeeo 
11+   I ++ I ++ I ++ 

OOO I 09 I 0000900 

M   I   I   I   I 

bbbbbbbbbebbbb 
II  +  II  I  II   I     II 

ooe I oo 1 ooooooe 
+   I   II   I    +11 

^iHoSoi-iiHeoei-i-«Oi^eo 

ooooooooeoooeo 

M   I   M  I  M  I   M 


48 


Report  of  the  Meteorological  Council. 


Report  of  Inspection  of  the  Scottish  Stations  for  1891, 

The  mercurial  Standard  Barometer  No.  690  was  used  on  this  7ear*8 
tour  of  inspection  of  stations.  It  was  compared,  before  and  afler  in- 
spection with  a  standard  in  Edinburgh,  which  shows  that  no  change 
had  occurred  during  inspection.  The  barometers  were  found  to  be  in 
good  order,  and  the  observations  made  with  satisfactory  care  and 
accuracy.  The  following  table  gives  the  results  of  the  comparisons  of 
the  station  barometers  with  the  Standard  Barometer  No.  690. 


Table  I. 

• 

- 

Inspector's 

Standard. 

corredted. 

i 

Not  corrected. 

stations. 

Reporting 
Barometer. 

Check 
Barometer. 

Bemarks. 

Ochtertyre 

ins. 
£0-e7S 

ins. 
89*664 

ins. 

• 

Landale     - 

— 

89*756 

29*740 

Check  barometer  in  flat  above. 

FortWiUlam       • 

28*809 

29*984 

— 

Callton  Mor 

28'9S) 

29*900 

— 

Bothesay  • 

29'8SS 

20*966 

— 

Ardrossan- 

28'98a 

i8*872 

— 

Pinmoro    - 

29-726 

28*730 

— 

Glenlee     • 

29*680 

28-680 

— 

Cargen 

29*880 

88*760 

— 

See  Inspection  Notes. 

Stornoway 

29-077 

88*070 

88-068 

Nairn 

29*149 

88*144 

89-146 

. 

Port  Augustas     • 

29*383 

29*385 

— 

Lairg 

29*577 

28*660 

— 

Punrobin  - 

28*873 

88*976 

— 

Wick 

89*290 

28*244 

89*198 

Check  barometer  in  higlier 
situation  in  house. 

Deemesa   - 

29*168 

29*168  . 

— 

• 

BunroBsneas 

29*772 

89-763 

89-778 

Aberdeen  - 

SO '057 

80*060 

80-057 

Braeniar    - 

28*770 

88*764 

— 

• 

Dundee     - 

29*920 

29-910 

— 

Hawiok     - 

28*054 

80*056 

— 

Wolfelee    - 

29-163 

29*164 

— 

1     * 

Vtrchmont 

28*520 

28*520 

1       »             _ 

QlasgQW,    - 

•    .      - 

89*102 

89*102 

»   1   •    lit 

r     t 

Clober 

28*766 

88*748 

Bdinbtiitih  ' 

.     88*096 

88-960  . 

f 

Leith 

29*893 

80*294 

28*294 

f  • 

• 

1 

• 

'  The  Tarious  thermometers  in  use  at  the  stations  were  compared  with 
Standard  Thermometer  No.  4433.  The  results  of  the  comparisons  are 
detailed  in  the  following  table,  which  gives  the  corrected  readings  of 
the  standard  thermometer,  the  errors  of  each  instrument,  and  the  con- 
ditions under  which  the  comparisons  were  made. 
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Table  II. 


|| 

5 

• 

k 

h 

Ther. 
meter. 

Water 
nutes. 

^. 

stations. 

%  'E 

s 

Spore 
momi 

i . 

■Si 

IS5 

OD 

1 

1 

1^ 

Ochtertjre     -         .         . 

W*2 

'•0 

o 
-0 

e 

+0*1 

% 

65 

Uniform 

Laadale 

50-4 

+0'2 

+0-2 

— ' 

+.0-1 

+0-8 

120 

+0*8 

Port  William  < 

60*0 

+0-2 

+0-2 

_ 

0-0 

-O'l 

160 

+0*6 

OalltonMor   « 

59*6 

+0-1 

0-0 

— 

+0-8 

-0-6 

60 

-0*8 

Both<M«y 

W8 

0-0 

0-0 

— 

+0-2 

-0-4 

76 

+0*4 

Ardronaa 

60'0 

+0-2 

+0-8 

>- 

-0-8 

-0-2 

95 

+0-2 

Pimnore 

58*8 

+0-8 

+0-6 

•» 

-0-i 

+0-1 

90 

+0*8 

Glenlee 

61  0 

+0-8 

+0-2 

>— 

-0-8 

O'O 

60 

Uniform 

Cuigon 

66*2 

+0-4 

+0-4 

— 

0-0 

-0-2 

70 

+0-5 

Stomoway     • 

57*0 

+0-6 

+0-6 

— 

-0-4 

-0-6 

180 

+0*4 

Nalm  - 

SS*8 

+0-7 

+0-7 

— 

0-0 

-0-1 

60 

Uniform 

Fort  Augtutua 

fi5'8 

0*0 

0-0 

— 

+0-1 

-0-4 

120 

Bo. 

J?^  J. 

64*8 

+0'2 

+0-1 

^ 

+0*1 

+0-1 

60 

Bo. 

Danrobin 

65*8 

-0-6 

-0-6 

— 

0-0 

-0-4 

90 

Bo. 

Wick    - 

66*6 

+0-6 

+0-4 

'— 

-«-4 

-0-1 

46 

Bo. 

JDeemess 

662 

0-0 

0-0 

6ft-9 

+0-2 

0  0 

120 

+0*6 

Dnnrossneas  • 

67-4 

+0-4 

+0-6 

.. 

+0-1 

00 

165 

-0*6 

Aberdeen 

66'8 

+0-3 

+0-8 

— 

+0*8 

+0-2 

100 

Uniform 

Braemar 

66-1 

+0-4 

+0-6 

— 

-0-1 

-0-2 

110 

+0-8 

Dundee 

M'4 

+©•4 

+0-4 

•—, 

+1-4 

-0-4 

50 

Uniform 

Hawiok 

60*9 

0-0 

0-0 

— 

—0-1 

+0-1 

150 

Bo. 

WoUelee 

58*2 

-0-2 

-0-8 

— 

+0*2 

-1-0 

120 

+0-2 

Marchmout    ' 

52-7 

-0-1 

-0-8 

— 

0-0 

0-0 

180 

Uniform 

Glaagoir 

47*9 

— 

— 

— 

-0-1 

00 

76 

Bo. 

Clober 

48-8 

+0-9 

+0-9 

— 

+0-4 

-0-8 

180 

-6*6 

Bdinbtush     • 

51-2 

0-0 

+0-1 

— 

00 

0-0 

105 

+0-2 

Leith  -         -         -        % 

60-2 

+0-1 

+0-8 

^pv 

+0-1 

-0-4 

60 

Vnifonn 

The  onlj  cases  of  the  minimnm  thermometer  being  out  of  order 
ooenrred  at  Wick  and  Dunrussness,  which  are  described  in  the  following 
notes. 

Hygrometeri, — ^The  observations  of  the  dry  and  wet  bulbs  made 
immecQatelj  on  opening  the  Stevenson  Screen  at  all  the  stations 
show  that  the  hygrometers  are  veiy  well  attended  to.  The  smallest 
difference — Dry  61°  "8,  "Wet  61° '5 — was  noted  at  Pinmore,  immediately 
after  exceedingly  heavy  rain  when  the  air  and  all  objects  near  were 
drenching  wet. 


Notes  on  the  Stations. 

Oehtertyre^  July  31sty  1891. — The  instruments  are  all  In  excellent 
order  and  the  observations  accurately  and  intelligently  made. 

Laudale^  August  4th.— The  instruments  are  in  excellent  order  and 
are  observed  with  care  and  accuracy. 

Fort  William^  August  5th. — The  instruments  are  in  admirable  order ; 
the  observations  are  punctually  and  correctly  made. 

Poltallochf  August  6th. — The  instruments  ace  well  attended  to.  and 
the  observations  are  made  with  much  care  and  intelligence. 

Rothesay^  August  7tlu*— The  instruments  are  in  thoroughly  good 
order.  Mr.  Kay  was  from  home  at  the  time  of  my  visit,  and  during 
his  absence  the  observations  are  made  by  Mrs.  and  Miss  Kay. 

Ardrassan^  August  7th-8th. — ^The  instruments  are  in  very  good  order 
and  the  observations  are  made  with  considerable  intelligence,  and  a 

E    71620.  D 
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good  deal  of  interest  appears  to  be  taken  in  them.    I  gave  instructions 
to  resume  at  once  the  10  p.m.  or  late  daily,  observation. 

Pinmofe,  August  8th. — The  condition  in  which  the  instruments  are 
and  the  care  and  correctness  shown  in  making  the  observations  are  all 
that  can  be  desired.  The  vane  on  Pinmore  House,  which  is  kept  in 
good  order,  is  used,  along  with  smoke,  trees,  he.  in  making  the  observa- 
tions of  wind. 

Glenlee,  August  10th. — The  instruments  are  in  remarkably  good 
order  and  the  observations  are  made  conscientiously  and;  with  much 
care. 

Carpen,  August  1 1th. — ^The  instruments  are  in  good  order  and  the 
observations  are  made  with  great  care  and  intelligence.  Mr.  Dudgeon 
personally  gives  much  attention  to  the  instruments,  the  observations, 
and  the  schedules.  Shortly  before  my  visit  the  barometer  had  been 
accidentally  broken ;  but  in  the  meantime,  till  the  new  one  arrived  from 
Edinburgh,  the  one  in  the  hall,  which  of  its  kind  is  a  good  one,  with 
error  of  -^0*060  inch,  is  used. 

Stornaway^  August  25th. — The  thermometer  screen  with  enclosing 
railing  were  ordered  to  be  repaired,  otherwise  the  instruments  are  in 
remarkably  good  order  and  the  observations  are  evidently  made  with 
conscientiousness  and  care.  I  specially  drew  Mr.  Forbes  and  assistants' 
attention  to  the  observations  of  wind  direction,  and  recommended  that 
the  readings,  after  entry  in  the  book,  be  compared  with  the  observations. 

Nairn,  August  26th.— Some  slight  repairs  are  ordered  for  the  ther- 
mometer screen,  but  with  this  exception  the  instruments  are  in  very 
good  order  end  the  observations  are  made  with  care.  The  reductions 
of  the  barometer  for  the  previous  three  months  were  scrutinized  and  one 
error  was  discovered,  the  reading  of  July  28th  at  8  a.m.  should  have 
been  29*653  and  not  29*613  as  had  been  wired. 

Fort  AuguUuBy  August  28th. — ^The  instruments  are  all  in  excellent 
order  and  the  observations  are  made  with  much  intelligence  and  with 
the  greatest  care.  The  Bev.  Adrian  Weld  Blundell  became  observer 
after  the  death  of  Father  Cody.  It  is  proposed  to  add  observations  of 
ozone  and  underground  temperature,  and  possibly  also  observations  of 
electricity. 

Lairg ^  August  29th. — Shortly  after  last  inspection  a  new  rain-gausA 
was  got  and  placed  in  a  good  situation.  The  instruments  are  all  m 
good  order.  X>uring  the  absence  of  Mr.  Young  the  barometer  was  in 
the  house  of  Sergeant  Instructor  Kae,  of  the  volunteers,  who  was  for 
the  time  acting  as  observer. 

Dunrobiffy  August  29th. — As  the  scales  of  the  dry  and  wet  bulb 
thermometers  have  become  indistinct  a  new  hygrometer  has  been 
recommended,  otherwise  the  instruments  were  in  good  order  and  the 
observations  continue  to  be  very  carefully  observed. 

fFtcky  August  3l8t. — ^An  air-bubble  about  0^*5  was  in  spirit  column, 
which  Mr.  Sinclair  was  aware  of,  but  thought  it  due  to  the  instra- 
ment  being  a  defective  one.  If  was  put  right.  A  new  stand  for  the 
Stevenson  screen  was  ordered  and  the  whole  to  be  painted.  The  check 
barometer  which  had  recently  been  repaired,  was  in  good  order,  as 
were  also  the  other  instruments,  with  the  above  exceptions.  The  obser- 
vations are  carefully  and  very  fully  and  intelligently  made. 

DeemesSf  September  2nd. — The  instruments  were  removed  from 
Stennis  to  Deerness  three  months  ago.     They  have  been  remarkably 
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well  placed  in  their  new  positions,  the  positions  obtained  for  the 
anemometer  and  sunshine  recorder  being  singularly  good.  All  are  in 
good  order  and  the  observations  are  made  with  great  care  and  iutelli- 
gence. 

DunrossnesSy  September  4th.  —  Orders  were  given  to  repaint  the 
Stevenson  screen  and  posts.  A  »mall  portion  of  spirit  wao  lodged  at 
the  top  of  the  tube  of  the  minimum  thermometer,  which  is  so  con- 
structed that  the  observer  could  not  have  been  expected  to  have 
detected  it.  It  was  put  right  with  Mr.  Hmud'H  assistance.  It  is  pro- 
bable that  the  enxkv  commenced  with  the  use  of  the  instrument  a  year 
since,  and  that  the  error  has  been  about  a  d^reo  throughout.  An 
exceUent  position  for  a  sunshine  recorder  in  front  of  the  manse  was 
selected  and  directions  given  as  to  the  placing  of  it.  Otherwise  the 
instruments  are  in  exceUent  order  and  the  observations  are  punctually 
and  intelligently  made. 

Aberdeen,  September  8th. — Everything  at  this  station  is  in  excellent 
order  and  the  observations  are  made  with  much  intelligence. 

Braemar,  August  7th. — All  the  instruments  are  in  admirable  order 
and  the  observations  are  carefully  and  accurately  recorded. 

Dundee,,  September  8th. — ^The  instruments  continue  to  be  well 
attended  to  and  the  observations  are  made  with  care  and  accuracy. 

Hawick,  October  1st. — The  instruments  are  all  in  remarkably  good 
order  and  the  observations  are  made  with  much  interest  and  intelligence. 
It  is  intended  to  add  to  the  monthly  sheet  observations  of  wind,  cloud, 
and  weather.  The  observations  of  wind,  however,  cannot,  owing  to  the 
deep  confined  valley  of  the  Teviot  here,  be  accepted  as  representing  the 
general  directions  of  the  wind  in  this  part  of  Scotland. 

fVolfelee,  October  2nd. — The  instruments  are  well  attended  to  and 
the  observations  are  made  with  inteltigence  and  conscientiousness. 

,  Marchmont,  October  3rd. — The  instruments  are  particularly  clean 
and  well  attended  to  and  the  observations  are  made  with  great  fulness 
and  intelligence. 

Glasgow,  October  loth. — The  instruments  continue  to  be  kept  in 
very  goiod  order,  and  the  observations  are  accurately  made. 

Cloher,  Milngavie,  October  16th. — Since  last  year's  inspection  con- 
siderable changes  have  been  made.  The  shed  originally  designed  for 
the  thermometers  has  been  removed  and  a  Stevenson  screen  placed  on 
the  same  site.  The  rain  ^uge  has  been  removed  from  this  site  and 
placed  in  the  open  field  nem*  the  anemometer.  Experiments  are  being 
made  with  an  anemometer  sent  by  Mr.  Bryson,  of  Edinburgh,  with 
regard  to  the  registration  of  the  direction  of  the  wind.  The  instruments, 
and  their  exposures,  are  now  uniform  with  those  at  the  Councirs  other 
stations ;  they  are  all  in  very  good  order,  and  Mr.  Bertram  makes  the 
observations  with  much  enthusiasm  and  intelligence. 

Edinburgh,  October  19th. — Since  last  inspection  a  new  Stevenson 
screen  has  taken  the  place  of  the  one  previously  used  which  was  a 
modified  St^venson^  There  is  also  a  storm  rain  gauge  and  a  duplicate 
set  of  the  other  instruments  at  this  station.  The  instruments  are  all  in 
very  good  order  and  the  observations  are  made  with  care  and  accuracy. 

Leiih,  October  20th. — The  instruments  are  in  good  order,  and  the 
observations  are  carefully  and  correctly  made.  Mr.  T.  Richardson,  the 
new  assistant,  observes  and  makes  up  the  daily  weather  repott. 

D  2 
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The  Obiervatoriei. — ^The  comparison  of  tbeir  barometers  Trith  the 
standard  has  been  abready  given  in  first  Table  of  this  Report.  In  eadi 
ease  the  maximum  and  minimum  thermometers  in  the  special  screens  of 
the  observatories  were  compared  with  the  standard  with  this  result  :-*• 


Standard 
No.  4433. 

Haziinum 
Temperature. 

Minimiiin 

Temperature. 

Fort  William     -           -           .           . 

w-o 

60°- 0 

69°  7 

Aberdeen           -             .            -            - 

56-2 

561 

66- 1 

Glasgow             -                        -            - 

47-9 

47-8 

1 

47-9 

At  Fort  William  the  registering  rain-gauge,  which  had  not  been< 
acting  satisfactorily,  is  now  in  good  order. ' 

The  instruments,  registrations,  and  obsexvations  at  each  of  these 
observatories  are  very  satisfactory. 

(Signed)         A.  Buchan. 

Repobts  on  Inspection  of  Obsbrvatobies,  iSbc. 

I. — Self-recording  Observatories. 

Falmouth  Observatory, — Visited  August  8th  to  14th,  1891. 

The  self-recording  meteorological  instruments  were  examined,  and  air 
the  clocks  and  lenses  defined  as  usual.  I  found  all  parts  carefully  kept 
and  in  excellent  order. 

The  anemograph  bearings  were  found  well  lubricated,  the  asbestoline 
applied  last  year,  with  the  exception  of  the  top  velocity-bearing,  whichi 
had  run  dry,  having  proved  a  first-rate  lubricant. 

The  rain-gauge  pencil  was  examined  and  found  to  be  an  ordinary 
office  blacklead. 

I  also  very  carefully  tested  the  action  of  the  float,  and  found  its- 
capacity  was  correct,  and  that  the  discharging  siphon  always  acted 
properly. 

I  also  looked  into  the  question  of  collecting  the  water  received  by  the 
gauge,  but  found  that  in  consequence  of  the  large  amount  of  the  maxi- 
mum daily  fall  occurring  at  Falmouth  it  would  be  necessary  to  provide 
a  vessel  of  considerable  capacity  to  contain  a  fall  of  nearly  2  inches  of 
rain,  thereby  necessitating  the  excavation  and  walling  in  of  a  large 
chamber.  I  did  not  think  I  should  be  justified  in  incurring  the  outlay 
such  an  operation  would  entail,  and  accordingly  did  not  have  it  made. 

I  found  the  values  of  the  thermograph  lines  to  be  as  follows : — 


Upper  zero  lines  6iy  - 

„  „     wet  - 

Lower  zero  lines  dry  - 

„  „     wet  - 


-  82-5 

-  81-0 

-  160 

-  17-8 


The  orientation  of  .the  anemograph  was  verified  and  found  correct,  and 
is  recorded  on  sheet  No.  2^6,  duly  forwarded  to  the  Meteorological 
Office. 
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Radcliffe  Observatory y  Oxford,  visited  August  17th. — Dr.  Stone  was 
-absent  at  the  time  of  my  visit  to  the  observatory,  but  I  received  every 
:attention  at  the  hands  of  Mr.  Wickham,  the  chief  assistant. 

I  found  all  the  instruments  were  working  in  good  order,  but  cleaned 
the  lenses  and  oiled  the  clocks. 

I  had  a  new  suspension  spring  fitted  to  the  pendulum  of  the  Beckley 
gauge  clocks  which  broke  when  dismounted  for  oiling. 

The  thermometers  were  all  compared  with  my  standard,  with  the 
following  results : — 

Dry,  No.  576  -            -            -  -  -  0-0 

Wet,  No.  575  -            .            .  -  .  _0-3 

Max.,  No.  356  -            -            -  -  -  — 0  ■  2 

Min.,  No.  363  ...  -  -  4.0-2 

Stonyhurst  Observatory ^  visited  September  10th,  1891  • — The  instru- 
ments at  this  observatory  were  working  under  the  charge  of  the  Rev- 
W.  Sidgreaves,  all  being  in  good  order.  The  anemograph  by  Beck, 
however,  is  beprinning  to  show  signs  of  wear,  and  will  probably  require 
the  replacement  of  several  of  its  more  exposed  parts  before  many  more 
years  have  elapsed. 

The  thermometers  were  compared  with  my  standard  K.S.  682,  and 
found  to  have  the  following  corrections  : — 

Dry,  No.  619  .  -  -  .  .  — 0*3 

Wet,  No.  325  -  -  -  -  -  --0-4 

Max.,  M.0. 439  -  -  -  -  .  — 03 

Min.,  M.O.  501  -  -  -  -  -  +0  4 

The  Beckley  rain-gauge  was  found  to  be  quite  correct.  My  attention 
having  been  directed  by  the  Meteorological  Office  to  the  exposure  of  the 
sunshine  recorder,  which  is  only  raised  3  to  4  feet  above  the  ground,  I 
noted  the  following  points  as  regards  the  summer-houses  which  it  is 
thought  may  possibly  throw  shadows  upon  it.  The  pyramidal  roof  of 
the  western  pavilion  subtends  at  the  glass  sphere,  the  horizontal  angle 
from  17°  to  30°  south  of  west,  through  altitudes  from  3°  to  10°  above 
the  horizon,  and  the  similar  roof  of  the  eastern  house  from  4°  to  16° 
«outh  of  east,  and  shades  also  from  3°  to  10°  above  the  level  plane. 

II. — Anemographs. 

The  anemograph  at  Fleetwood  was  visited  September  7th  to  9th. 

It  was  found  to  be  in  first-rate  order,  the  loose  ties  of  the  fan  were 
soldered  up,  all  bearings  were  cleaned,  and  I  replaced  the  old  oil  in  the 
cups  with  asbestoline.  I  oiled  clock  and  cleaned  its  escapement,  which 
is  in  good  order.  Some  slight  repairs  of  the  case,  which  are  necessary, 
were  ordered  to  be  made,  and  the  external  parts  were  painted  during 
my  visit.     The  orientation  was  duly  examined  and  the  sheet  marked. 

The  pavilion  containing  the  instrument  is  now  closed  to  the  public, 
and  the  curves,  together  with  two  copies  of  the  Daily  Weather  Repoit, 
■are  exhibited  and  consulted  in  the  public  library  of  the  town. 

Yarmouth  anemograph. — This  was  found  in  good  action  and  its 
bearings  well  oiled,  but  the  following  points  were  noted  ;  — 

The  fans  were  found  much  corroded  and  worn,  and  now  ones  should 
be  prepared,  and  if  sent  down  with  spindles  made  in  accordance  with  the 
gauge-piece  I  forward  to  the  Office  with  this  report,  could  be  put  on  by 
the  local  workman  employed  by  Mr.  Watson  to  oil  and  paint  the 
in«tniment. 
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The  cups  are  all  fitting  properly  with  the  exception  of  one,  which  was 
broken  away  a  long  whUe  ago :  the  iron  tio  applied  last  year  was 
renewed.  ' 

The  recorder  was  in  good  order,  the  clock  was  oiled,  and  the  slides 
and  fittings  cleaned.  The  orientation  was  examined,  and  the  marked 
curve  was  forwarded  to  the  Meteorological  Office. 

The  thermometers,  which  are  in  a  wall-screen  painted  green,  were 
compared  and  found  to  read  corrected  as  follows  : — 

Dry,  B.T.I  542 +01 

Wet,  B.T.  515 —0-5 

Max.,  M.0. 21  -  -  .  -  -  -0  4 

Min.,  M.O.  248a  -  -  -  -  -  -rO-7 

The  maximnm  is  not  divided  on  its  stem.  The  rain-gauge  is  in  good 
order. 

Plymouth^  the  Biological  Laboratory. — I  visited  this  institution  on 
my  return  from  Falmouth,  at  the  request  of  Mr.  Dickson,  in  order  to  view 
the  site  on  which  he  intended  erecting  the  screen,  in  which  he  was 
about  to  set  up  the  instruments  formerly  used  by  Dr.  Menifield. 

I  considered  it  a  very  suitable  aud  convenient  locality,  and  I  under- 
stand that  since  my  visit  the  thermometers  have  been  placed  there,  and 
all  particulars  duly  forwarded  to  the  Meteorological  OfiSce.  The  ther- 
mometers were  verified  whilst  in  the  possession  of  Dr.  Merrifield,  and 
Mr.  Dickson  has  since  compared  them  with  a  Kew  standard  he  pur- 
chased from  Eew  recently,  and  finds  the  values  correct. 

(Signed)        G.  M.  Whipple. 

Glasgow,  visited  September  29th  to  October  1st. — At  this  observa- 
tory the  in»truments  were  all  working  satisfactorily,  but  the  barograph 
and  thermograph  clocks  required  cleaning.  This  was  accordingly  done 
and  new  lines  attached  to  the  clock  weights,  also  the  lenses,  mirrors,  Ac, 
were  attended  to. 

During  the  night  of  September  29th  iho  barograph  clock  repeatedly 
stopped,  and  ou  examining  it  the  next  morning  one  of  the  driving 
wheels  was  found  bent.  It  was  rectified,  and  since  then  the  instrument 
has  gone  well. 

The  zero  lines  of  the  thermograph  were  changed  to  the  winter 
position,  and  the  various  thermometers  compared  with  IlCw  Standard 
682  at  52^  Fahr.  and  found  to  require  the  following  corrections : — 

Dry  Standard  No.  550            -            -  -  -  —0^1 

Wet        „        No.  472            -            -  -  -  -0*45 

Maximum,  No.  58,846            -            -  -  -  ^.Q-l 

Minimum,  No.  63,942              -            -  -  -  — O'l 

Grass  minimum,  No.  59,003  -            -  -  ,  — O'l 

Barograph  thermometer  (no  number)  -  .  —0*8 

Thermometer  attached  to  the  standard  barometer  -  —0*5 

Tl'.e  anemometer  was  dismounted  Hud  cleaned  and  fresh  oil  applied  to 
all  the  bearings.  One  of  the  fan  blades  was  found  loose ;  this  I  had 
resoldered  before  again  erecting  the  instrument. 

Afterwards  the  orientation  was  duly  examined,  and  the  sheet  con- 
taining the  result  accompaoies  this  report. 

As  regards  the  self-recording  rain-gauge  ;  it  was  in  very  good  order, 
and  did  not  require  any  special  attention. 

The  sunshine  recorder  was  examined  on  the  morning  of  October  1st, 
when  it  was  found  that  the  glass  sphere  had  slipped  off  its  pedestal  and 
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was  resting  against  the  cusps  of  the  metal  bowl ;  in  consequence  the 
instrument  was  not  recording,  although  the  sun  was  shining  briglitlj  at 
the  time.  From  an  inspection  of  the  cards  it  was  evidently  in  proper 
action  on  September  27th,  but  in  the  interval  the  weather,  according  to 
the  meteorol<^cal  register,  was  chiefly  overcast,  so  that  very  few  hours 
of  sunshine  were  really  lost.  In  order,  however,  to  prevent  a  recurrence 
of  this  accident,  I  thought  it  advisable  to  have  the  glass  ball  cemented 
down  to  its  support,  and  Professor  Grant  gave  instructions  for  this  to  be 
carried  out. 

Fori    William^  inspected   October  3rd-5th. — Found  ail   the   instru- 
ments here  in  <roo(l  order.     The  barograph   and  thermograph  clocks 
were  taken  entirely  to  pieces  and  cleaned,  and  the  lenses,  condensers,  and 
mirrors  wiped. 
,  The  zero  lines  were  changed  to  the  winter  position,  and  the  standard 

I  thei-mometers  were  examined  by  means  of  Kew  Standard  No.  682  at 

60°  and  the  following  corrections  determined  : — 


•»3 


Dry  Standard,  No.  671           -            -            -            -  00 

Wet        „         No.  682           -             -             -            -  —0-2 

Maximum,  No.  1032  -            -            -             -             -  +0-1 

Minimum,  No.  1322    -----  +0-3 

Barograph  thermometer,  K.O.  690      -             -             -  —  2  •  I 
Thermometer    attached    to    the   standard  barometer, 

No.  72,222 -0-1 

^QfTE, — As  the  reading  of  the  minimum  thermometer  was  rather  low, 
I  dismounted  the  tube  from  its  scale  and  gently  heated  the  upper  end  by 
means  of  a  lamp.  After  standing  the  tube  in  a  vertical  position  for 
some  three  houis  it  was  again  tested  at  60°  and  found  to  require  a 
correction  of  -f  0°*  1,  thus  indicating  a  rise  of  0°'2. 

The  Beckley  rain-gauge  was  found  to  be  in  good  order,  and  the  clock 
only  required  oiling. 

DeemefSj  Orkney ^  October  8th-9th. — The  anemograph  at  this  station 
was  shifted  from  Stenuess  in  April  last  under  the  direction  of  Messrs. 
Fortescue  and  Spence,  and  is  now  entirely  in  charge  of  the  last-named 
gentleman.  The  instrument  has  been  very  carefully  erected,  and  is  now 
distant  about  400  yai^ds  from  the  sc^hool  house,  the  position  being  an 
excellent  one,  with  an  uninteiTupted  exposure  from  all  points  of  the 
compass.  The  hut  rests  on  a  stone  basement  rising  some  3i^  feet  above 
the  ground,  and  the  cups  are  about  17  feet  from  the  surface  of  the 
ground. 

Although  the  anemograph  was  working  well  at  the  time  of  my  visit, 
I  had  the  cups,  shafts,  and  fans  dismounted  and  cleaned,  and  all  the 
bearings  were  afterwards  lubricated  with  asbestoline.  An  old  crack  in 
one  of  the  cups  had  given  way,  but  this  I  had  rivetted,  and  the  external 
parts  of  the  instrument  painted  before  putting  up  again. 

Mr.  Spence  takes  a  considerable  interest  in  the  work,  and  is  fully 
aware  of  the  imporUmce  and  necessity  of  keeping  the  bearings  well 
oiled. 

The  orientation  was  duly  checked  by  compass,  and  the  sheet  contain- 
ing the  result  is  forwarded  herewith* 

The  sunshine  recorder  is  fixed  to  a  wooden  pedestal  6^  feet  above  the 
ground,  and  is  in  proper  adjustment.  On  all  sides  the  exposure  is  good, 
excepting  a  small  farmhouse  distant  about  200  yards  to  the  south-west, 
which  might  perhaps  obstruct  the  sun's  rays  for  a  short  time,  though  it 
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is  very  questionable.     Mr.  Spence,  however,  promised  to  keep  a  look 
out  on  the  recorder  when  the  sun  sets  in  that  direction. 

Aberdeen^  October  13th-l  5th. — As  usual  everything  at  this  observa- 
tory was  found  in  very  good  order. 

The  barograph  and  thermograph  had  their  clocks,  lenses,  and  fittings 
generally  cleaned.  The  ratchet  spring  of  the  barograph  clock  required 
repairing,  which  I  had  done  before  re-starting  the  instrumeuts. 

The  various  thermometers  were  compared  with  the  Kew  standard 
No.  682,  in  melting  ice,  and  their  corrections  at  32°  found  to  be  as 
follows : — 


Dry,  Standard  597      - 

.            • 

-0^ 

Wet,         „        395      - 

- 

-0-65 

Maximum,  1002          -             -            - 

- 

+0-1 

Minimum,  5056          ... 

• 

0-0 

Attached    thermometer     (to     standard 

barometer). 

No.  K.O.,  71061     - 

• 

-0-2 

Barograph  thermometer  (no  number)  - 

- 

-2-2 

The  external  portions  of  the  anemometer  were  dismounted,  and  all 
parts  cleaned,  and  fresh  oil  applied  to  the  bearings.  The  dock  and 
recording  apparatus  were  also  attended  to,  and  afterwards  the  orientation 
was  examined  and  found  satisfactory. 

The  Beckley  g9uge  was  cleaned  generally,  and  the  clock  bearings 
oiled.  As  regards  measuring  the  total  rainfall  collected  by  this  gauge, 
it  would  be  impracticable  to  do  it  with  the  instrument  in  its  present 
position.  If,  however,  it  were  shifted  to  the  College  ground  there  would 
be  no  difficulty,  as  arrangements  could  then  be  made  to  have  a  suitable 
-chamber  constructed  on  its  new  site. 

^ortk  Shields^  October  17th-18th. — The  anemograph  at  this  station 
was  found  to  be  in  very  good  order  all  its  bearings  appearing  to  be  well 
oiled  and  quite  &ee.  I,  however,  had  the  instrument  partly  dismounted, 
with  the  aid  of  Captain  Harrison's  assistant,  and  thoroughly  cleaned  all 
its  parts,  afler  whicli  the  bearings  were  lubricated  by  asbestoline.  When 
re-mounted  it  was  oriented,  and  the  sheet  containing  the  results  accom- 
panies this  report. 

(Signed)         T.  W.  Bakkr. 

Beport  of  Visit  to  New    Observatory   at    Westwood    House, 
Cahirciveen,  and  other  Stations,  in  March  1892. 

I  ARRTYBD  OR  the  evening  of  Saturday,  March  5th, 

On  Monday  Mr.  Galvin  came  to  the  Observatory,  accompanied  by  his 
workmen.  We  arranged  for  the  closing  in  by  a  brick  and  slate  erection 
of  the  instrument  room  on  the  ground  floor,  so  that  the  thermograph 
should  be  on  the  ground  level,  and  its  thermometer  bulbs  should  be  fitted 
at  a  lieight  of  5  feet  above  it.  The  mason  accordingly  prepared  founda- 
tions for  the  erection  of  a  wall  arranged  so  as  to  form  an  alcove,  which 
■enclosed  the  thermograph  slab  and  formed  the  north  wall  to  the  instru- 
ment room.  Mr.  Cullum  and  I  then  proceeded  to  Valencia,  and 
dismounted  the  anemograph  there,  which  we  shipped  on  board  a  boat 
and  conveyed  direct  to  Westwood.  The  same  evening  we  landed  it  and 
stowed  it  in  the  Westwood  boathouse  for  the  night. 

The  next  morning  we  carted  it  up  to  the  Observatory  House,  where 
we  erected  it  upon  the  roof,  making  use  of  the  same  sheet-lead  that  we 
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had  brought  from  Yalencia,  as  we  were  unable  to  procure  suitable  new 
material  at  Cahireiveen.  We  then  found  some  difficulty  in  joining  up 
the  shafts,  for  the  new  sections  provided  by  Munro  did  not  fit  the  old 
ones  in  any  way.  However,  after  some  consideration  and  trouble  I 
jointed  up  all  the  lengths  by  means  of  well-pinned  mahogany  plugs, 
excepting  one  joint  which  could  not  be  made  in  that  way,  but  which 
was  carefully  soldered  up  by  Mr.  Windeler,  at  the  Telegraph  Station, 
who  kindly  rendered  me  that  service  when  I  took  the  length  to  him. 
The  next  day  we  were  able,  after  having  cleaned  the  instrument 
thoroughly  in  every  part  and  approximately  oriented  it,  to  set  in  action, 
having  lost  only  three  days'  record  during  the  transfer  from  the  old 
Observatory. 

On  Thursday  we  went  again  to  Valencia.  We  dismounted  the 
thermograph  and  the  standard  thermometers,  which  we  then  con- 
veyed to  Westwood.  The  anemograph  was  properly  oriented  by  means 
of  the  sun,  and  again  started  on  Fiiday  at  11  a.m.  Then  on  Saturday 
we  erected  the  thermograph  slab,  and  properly  covered  in  tiie  instru- 
ment room.  On  Monday  we  fitted  up  the  thermograph  screen  and 
cleaned  the  metal  fittings,  the  lenses,  and  clock  of  thermograph. 
Tuesday,  the  15th,  the  barograph  and  Stokes's  sunshine  recorder 
were  dismounted  at  Valencia,  and  removed  to  the  New  Obsei^vatory, 
a  proper  brick  pillar  5  feet'  high  having  been  built  to  support  the 
recorder  in  the  meadow  to  the  north  of  the  house,  but  sufficiently 
distant  as  not  to  be  shadowed  at  any  tim.e.  On  the  18th  the  barograph 
clock  was  cleaned,  and  the  instrument  was  partly  erected.  The  Beckley 
rain-gauge  was  planted  over  the  site  which  had  been  prepared  for  it  by 
excavating  a  hole  and  draining  it,  and  fixing  a  levelled  slate  slab  to 
support  it. 

On  Saturday,  March  19th,  all  the  instruments  were  started  pro- 
visionally, and  on  Monday,  21st,  observations  were  made  to  adjust  the 
sunshine  recorder  and  to  fix  it  in  its  place.  The  next  day  we  dismounted 
and  brought  the  standard  barometer  to  Westwood,  where  we  fixed  it 
properly  and  adjusted  it  the  next  day,  having  refen*ed  its  position  to  a 
bench-mark  we  had  discovered  on  the  wall  of  a  cottage  about  half  a 
mile  distant  to  the  south-east. 

On  March  24th  I  compared  the  thermometers  with  the  Kew  Standard 
No.  399,  and  found  readings  as  follows : — 


Kew  Standard     - 

Wet       „ 

Maximum,  No.  1008 
Minimum,  No.  2497 


— 

Correction. 

43-6 

_ 

44*0 

-0-4 

43'8 

-0-2 

4d'6 

00 

43-6 

00 

I  then  left  Westwood,  all  instruments  working  well  excepting  the 
light  stop  in  the  case  of  the  barograph. 

On  March  26th  I  visited  the  Mountjoy  Observatory y  where  I  dis- 
mounted and  cleaned  the  anemometer  and  freshly  oiled  the  bearings  and 
clock. 

March  29th  and  30th  I  visited  the  Armagh  Observatort/^  where  the 
anemograph  was  not  working.  With  the  assistance  of  two  workmen  I 
was  able  to  take  down  the  instrument,  and  having  built  a  fire  round  it 
and  well  heated  the  congealed  oil,  we  were  able  to  thoroughly  clean  it 
and  afterwards  to  put  it  together  and  start  it  afresh,  well  oiled  and 
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cleaned,  leaving  the  bearings  in  perfect  order.  I  nlso  examined  and 
oiled  the  Becklej  rain-gauge,  which  I  found  to  be  in  most  excellent 
order. 

I  examined  the  anemogpnaph  at  Holyheadj  and  found  it  in  good  order, 
with  the  exception  of  the  arms  and  stays  supporting  the  cups.  These 
are  very  much  corroded,  due  to  the  action  of  both  smoke  aod  spray,  and 
will  soon  require  to  be  replaced  by  new  cues.  The  direction-fans  are 
also  considerably  worn,  but  will  last  for  some  years  longer.  The  new 
attendant  in  charge  of  the  anemograph  appears  an  active  and  intelligent 
young  man.     His  name  is  William  Davies. 

(Signed)     G.  M.  Whipple. 


APPENDIX  VIII. 


Method  of  Dealing  with  Telegraphic  Weather 

Intelligence. 

The  operations  connected  with  the  preparatiou  and  issue  of   the 
Forecasts  and  Storm  Warnings  have  not  undergone  any  material  change. 
Full  details  will  be  found  in  Appendix  IX.  to  last  year's  Report. 

Daily  Weather  Beport. 

An  important  change  has  been  made  during  the  past  year  in  the 
Daily  Weather  Report,  a  detailed  description  of  which  is  given  in  the 
Annual  Report  for  1887.  This  alteration  consists  in  the  addition  of 
a  column  giving  the  principal  changes  which  have  occurred  in  the 
weather  at  each  station  since  the  hour  of  observation  on  the  previous 
day.  The  monthly  averages  of  pressure,  temperature,  and  rainfall 
hitherto  printed  for  the  current  month  on  the  second  page  of  the 
Report  have  been  published  in  a  collective  form  as  a  preface  to  the 
volume  for  the  second  half  of  1891.  The  Report  still  fills  four  large 
quarto  pages. 

The  standing  portions  (maps,  <fec.)  are  printed  in  blue,  while  the 
information  for  each  day  is  in  black. 

The  subscription  for  the  Report  is  — 

For  delivery  by  hand^  where  feasible^  £2  per  annum  ; 
Do.        by  booh  post  £\         „ 

MS.  copies  of  the  observations  and  remarks  can  be  supplied  at  the 
rate  of  2L  XOs,  per  annum.  Arrangements  can  also  be  made  for  the 
supply  of  charts  drawn  from  the  8h.  a.m.  or  6h.  p.m.  cbservations,  such 
as  appear  in  the  *'  Times.*' 

The  Office  receives,  when  the  telegraphic  communications  are  perfect, 
fifty-eight  reports  each  morning,  seventeen  each  afternoon  (except  on 
Sundays),  and  twenty-nine  each  evening,  the  arrangement  of  which  is 
explained  in  the  Annual  Reports  for  recent  years. 

The  Monthly  ^'  Correction  and  Addition  List "  is  still  published. 

Weekly  Weather  Report. 

The  Weekly  Weather  Report,  which  1ms  appeared  since  February 
1878,  was  rearranged  at  the  commencement  of  1890,  and  is  now  pre- 
pared for  the  calendar  week,  Sunday  to  Saturday,  thus  bringing  it  into 


Appendix  VIIL 


59 


aj^reement  with  other  weekly  publications.  It  is  published  regularly  on 
Thursdays  and  is  illustrated  by  three  maps  for  each  day.  These,  like 
the  Daily  Reports,  show  the  outline  of  the  land  and  sea  in  blue,  while 
the  information  on  them  is  in  black.  The  maps  show  (1)  for  8  a.m., 
the  temperature,  weather,  and  sea  disturbance :  and  (2)  for  8  a.m.  and 
6  p.m.,  the  distribution  of  pressure  and  the  winds,  over,  and  on  the 
coasts  of,  Europe.  The  information  on  the  first  and  second  pages  of 
each  report  has  been  added  to,  and  consists  of  observations  of  Tempera- 
ture and  Rainfall  made  at  76  stations,  the  individual  values  for  which 
are  now  given  on  the  second  page  of  the  Refiort,  and  of  Sunshine 
records  taken  at  47  stations. 

Tables  of  Accumulated  Temperature  designed  to  give  persons 
engaged  in  agriculture  better  means  of  estimating  the  manner  in  which 
vegetation  is  affected  by  temperature  than  that  afforded  by  the  more 
usual  methods  of  treating  the  readings  of  the  thermometer,  are  given 
on  the  first  and  second  pages,  and  show  for  each  week,  and  for  the 
whole  period  from  the  beginning  of  the  year,  the  weekly  and  pro- 
gressive values  respectively,  of  the  combined  amount  and  duration  of 
the  excess  or  defect  of  the  air  temperature,  above  or  below  a  suitably 
fixed  standard,  or  base  temperature.     The  base  value  adopted  is  42^  Fahr. 

Accumulated  Temperature  is  expressed  in  Day-degrees  ;  a  Day- 
degree  signifying  1°  F.  of  excess  or  defect  of  temperature  above  or 
below  42°  F.  continued  for  24  hours,  or  any  other  number  of  degrees 
for  an  inversely  proportional  number  of  hours.  An  explanation  of 
the  rules  by  which  it  is  obtained  will  be  found  in  the  Annual  Report 
for  1889,  while  full  details  as  to  the  facts  on  which  the  rules  are 
founded  are  published  in  Appendix  II.  to  the  Quarterly  Weather  Report 
for  1878. 

In  addition  to  the  reports  from  the  Telegraphic  Reporting  Stations, 
and  the  returns  from  the  self- recording  Observatories,  weekly  schedules 
from  56  volunteer  observers  are  used,  the  names  of  the  stations  and 
observers  being  given  below  : — 

The  MS.  of  the  report  is  prepared  on  Tuesday  in  every  week,  and 
the  summary  on  its  first  page  is  sent  to  several  papers  on  Tuesday 
evening ;  the  printed  copies  of  the  complete  report  are  ready  for  sale  on 
Thursday  afternoon. 

1.  Obskbvers  furnishing  Temperature,  Rainfall,  and  in  some 

cases  Bright  Sunshine  Records. 


Xamea  of  Siationa. 


Names  of  Authorities. 


Alnwick  Castle  .  -  - 

Arlington  (N.  Devon) 

Bawtry  (Hesley  Hall) 

Blackpool      -  -  -        ffi 

Braemar        -  -  -         i& 

Brookeborough 

Cheadle         -           -  -        §& 

Chorchstoke-            -  -        M 

Cirencester   -           «  -            - 

Cnllompton               -  -        fiSi 
Douglas  (Isle  of  Man) 

DabUn          -           -  .           - 
Durham  Observatory 
Edgewonhstown  (Currygrane) 


Lieat.-Col.  F.   Holland,  for  the   Dnke    of 

Northumberland,  Iv.G. 
W.  Stewart,  for  Lady  Chichester. 
B.  I.  Whitaker,  J.P.,'F.R.  Met.  Soc 
J.  Wolstenholme. 
J.  A.  Aitken,  J.P. 
Mr.  Ferguson,  for  Sir  Victor  Brooke^  Bt.. 

F.L.S. 
J.  C.  Philips. 

P.  Wright,  F.C.S.,  F.U.  Met.  Soc. 
The  Royal  Agricultural  Collefre. 
T.  Turner,  J. P.,  F.R.  Met.  Soc. 
A.  W.  Moore,  M.A.,  J.P. 
J.  W.  Moore,  M.D.,  FJL  Met.  Soc. 
H.  J.  Carpenter.  ' 
J.  M.  Wilson,  J.P. 
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Names  of  Statiozu. 


Names  of  AuthoritieB. 


Fort  Augustus 
Fort  WiBiam 

Fojrnes 

GeldestoQ 

Glencarrou   - 

Glenlee 

Hastings  (St.  Leonard's) 

Hereford 

HilUngton     - 

Kilkenny 

Killarney 

Lairg 

Laudale  (Loch  Sunart) 

Llandovery  - 
Llandudno    - 
Londonderry 
Marchmont  - 
Markree  Oastle  (Co.  Sligo) 

Newton  Reigny  (Penrith) 

Ochtertyre    - 

Plymouth 

Prestwich  (Manchester) 

Rothamsted 


Scarborough  - 

Southampton 

Stamford  (Ketton  Hall) 

Stowell 

Strathfidd  Tnrgiss   - 

Waterford  (Brook  Lodge) 


» 


B 


» 


» 


» 


» 


Rev.  A.  W  eld-Blundell,  O.S.B. 
R.  T.  Omond,  F.R.S.E.,  for  Directors  of  Ben 
Nevis  Observatory. 
W.  Ward,  for  Lord  Monteagle,  K.P. 
E.  T.  Dowson,  F.R.  Met.  Soc. 
D.  D.  Munro,  for  Lord  McLaren. 
W.  Melville,  for  G.  Maxwell. 
H.  Colbome,  M.R.O.S. 
T.  A.  Chapman,  M.D. 
Xev.  H.  B.  B.  FfoIke8,M.A.,  F.R.  Met  Soc. 
H.  Carlton,  for  the  Marquis  of  Onnonde^P. 
The  Ven.  Archdeacon  Wynne,  F.R.  Met.  Soc. 
J.  Toung,  Schoolmaster. 
A.  Fletcher,  for  T.  H.  G.  Newton,  M.A., 

F.R.  Met.  Soc. 
J.  Watkins,  F.K.  Met.  Soc. 
J.  Nicol,  M.D.,  F.R.  Met.  Soc. 
J.  Conroy,  F.R.  Met.  Soc. 
P.  Loney,  for  Sir  Hugh  P.  Campbell,  Bart. 
A.  ^[arth,  F.R.A.S.,  for  Colonel  Ckwper, 

F.RA.S. 
T.  G.  Benn,  F.R.  Met.  Soc. 
G.  Croucher,  for  Sir  P.  Keith  Murray,  Bart. 
H.  N.  Dickson. 

T.  R.  H.  Clunn,  M.D.,  F.R.  Met.  Soc. 
Rainfall  by  Sir  J.  B.  Lawes,  Bart.,  LL.D., 

F.R.S.,  and  J.  H.  Gilbert,  Ph.D.,  F.R.S. ; 

temperature  by  T.  Wilson,  F.R.  Met.  Soc. 
W.  Robinson. 

J.  T.  Cook,  R.E.,  Ordnance  Survey  Office. 
Fred.  Coventry. 

Rev.  H.  J.  Poole,  F.R.  Met.  Soc. 
Rev.  C.  H.  Griffith. 
C.  Percival  Bolton,  J. P. 


The  returns  marked  "  fBL "  are  supplied  througli  the  Royal  Meteorolofcical  Society,  those 
marked  "%**  through  the  Scottish  Meteorological  Society. 


2.  Observers  who  furnish  Bkcobds  of  Sunshine  only. 


Names  of  Stations. 


Authorities. 


Edinburgh  - 

Oswaldkirk 

Worksop     - 

Thurcaston  - 

Margate 
♦Brighton 

Eastbourne  - 
♦Westboume 
♦Torquay 
♦Guernsey     - 

Newquay     - 
♦Tenby 

Arley  Cottage  (Co.  Cavan) 


R.  C.  MoRsman,  F.R.  Met  Soc. 

R.  Thompson. 

H.  Mellish,  J.P.,  F.R.  Met.  Soc. 

Rev.  T.  A.  Preston,  M.A.,  F.R.  Met.  Soc. 

J.  Stoke?,  F.R.  Met.  Soc. 

A.  Newsholme,  M.D.,  F.R.  Met.  Soc. 

R.  Sheward,  F.R.  Met.  Soc. 

Rev.  L.  B.  Birkett. 

A.  Chandler,  F.R.  Met.  Soc. 

F.  B.  Carey,  M.D.,  F.R.  Met  Soc. 

J.  Pearce. 

J.  E.  Gower. 

Major  Somerset  A.  Maxwell,  F.R.A.S. 


*  Those  marked  with  an  asterisk  use  Jordan's  (Photographic)  Recorder ;  the  others  use  the 
Stokes-Campbell  (Burning)  Recorder. 


'a? 

i 


,  similar  to  those  £or 
Monthly  Summary  has 
of  Columos  ehoving  the 
Bainfall,  and  Bright 
for.  tha  corresponding 


IJ^^BAi 


liSer,  and  forecasts  for  not 
8i  the  Meteorological  Office 


cu  .u  .=.,       H6^'i,M't*f[^"  for  tlie  24  hoara  ending 

{ij%v«^«g^M|^9ate  of  issue.    These  are 

"iiil*^5y^  editions  of  the   erening 

f^^SaslQbition  at  certain  selected 

t}*|^>^emoon  repons))  for  the 
■  Sdls  set  of   forecasts  is  not 
i^jij^rs,  but  a  copj  is  exhibited 
lkgS^tf<^Dgical  OfBce. 
's^^'^CTn.,  and  6  p.m.  reports), 
xiic&i^ne.     These  are  supplied 
^.._  _^;i»iS»^^ency  which  may  apply  for 
jlJM^BlcSfiffarS;    A  vray  large  number  of 
OS^Iwfei'Sfl  agencies  avail  themselves 


l^niTlKS. 

|Mlii^^E8T  (with  Isle  of  Man) 
K;SS;g^W.  (with  North  Wales). 
'  C'v-rW.  (with  South  Wales). 

SfpBTH. 


%; 
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of  the  public.  Copies,  or  extracts  from  them,  are  communicated  under 
the  conditions  stated  below,  but  no  information  which  is  not  substantially 
included  in  them  can  be  supplied. 

A  series  of  boards  is  exhibited  on  the  front  of  the  Office  showing 
in  large  type  the  state  of  the  wind,  weather,  and  sea  disturbance  at  six 
stations,  situated  on  our  S.E.,  S.,  and  W.  coasts.  The  stations  selected 
are  Yarmouth,  Dungeness,  The  Needles,  Scilly,  Holyhead,  and  Valencia 
Island,  and  the  obserTations  posted  up  are  those  for  8  a.m.  and  2  p.m. 
daily,  except  on  Sundays,*  the  boards  being  changed  at  about  9.46h« 
a.m.  and  3h.  p.m.     The  information  can  be  easily  read  from  the  street. 

FoRKCASTS  FOR  SUBSCRIBERS. — ^Auy  person  can  be  supplied  with  a 
copy  of  the  1 1  a.m.  Forecasts,  once  on  each  week  day,*  on  payment 
of  a  subscription  of  ten  shillings  per  annum,  or  2s.  6d,  per  official 
quarter,  or  any  pari  thereof j  in  addition  to  the  cost  of  transmission  ;  the 
charges  will  therefore  be,  by  letter  post,  9«.,  by  book  post,  5s.  9d.^  per 
quarter. 

The  forecasts  for  any  of  the  districts  and  for  any  of  the  hours  men- 
tioned on  p.  10  can  be  forwarded  by  telegraph  daily,  on  payment  of  3d. 
per  day  for  any  definite  period,  in  addition  to  the  cost  of  telegraphy. 

Forecasts  for  Clubs These  are  drawn  up  at  1 1  a.m.,  for  all  the 

districts,  and  are  supplied  to  Clubs,  for  a  subscription  of  ten  shillings 
per  annum.  They  are  delivered  free,  by  hand,  to  Clubs  situated  in  or 
near  Pall  Mall.  Special  arrangements  can  be  made  for  delivery  at  a 
greater  distance  by  hand  or  by  post. 

Forecasts  for  Hay  and  Corn  Harvests,  or  fou  Public  Use. — 
Special  facilities  are  offered  for  the  transmission  of  Forecasts  for  these 
purposes,  a  nominal  fee  of  2s.  6d.  being  charged  for  a  quarter  or  any 
part  thereof,  in  addition  to  the  cost  of  the  telegrams. 

Exhibition  of  Telegraphic  Forecasts  at  rx)CAL  Post  Offices. 
— The  Post  Office  has  sanctioned  the  exhibition  of  Forecasts  at  Local 
Post  Offices,  provided  space  is  available,  if  the  persons  to  whom  they 
are  addressed  desire  them  to  be  so  exhibited  instead  of  being  delivered. 

Unless  otherwise  arranged^  all  forecasts  transmitted  by  post  are  sent 
by  book  postf  not  as  letters. 


Inquiries  as  to  the  Weather. 

Inquiries  Personally  or  by  Messenger. — Any  person  applying  at 
the  Meteorological  Office  between  11  ajn.  and  8  p.m.  on  week  days^ 
and  between  7  p.m.  and  8  p.m»  on  Sundays,*  can  be  supplied,  in 
writing,  with  the  latest  information  in  the  possession  of  the  Office  and 
with  the  latest  forecast  issued  for  any  specified  district,  on  payment  of 
one  shilling  for  each  inquiry. 

Inquiries  by  Letter. — Application  may  be  made  by  letter,  enclosing 
thirteen  pence  in  stamps  if  the  reply  is  to  be  ^^  posty  and  one  shilling 
in  stamps,  in  addition  to  the  cost  of  the  reply  (consisting  of  ten  words, 
exclusive  of  the  address)  if  the  reply  is  to  be  by  telegraph. 

Inquiries  by  Telegraph. — Any  person  may  obtain  by  telegraph 
from  the  Meteorological  Office  the  latest  information  as  to  the  weather 

*  Good  Friday  and  Christmas  Day  are  reckoned  as  Sondays. 


Appendix  VITL  68 

in  any  district  of  the  United  Kingdom  by  payment  of  a  fee  of  1«. 
in  addition  to  the  cost  of  a  telegram  and  reply  to  any  post  office.  The 
tel^ram  containing  the  inquiry  must  be  addressed  as  follows : 

To 

Weather, 

London. 

The  payment  for  the  reply  should  be  for  at  least  ten  words  in  addition 
to  the  address. 

Application  may  also  be  made  for  similar  information  to  be  sent 
either  by  telegraph  or  post  on  some  future  specified  day. 


Checking  of  Fobegasts  and  Storm  Warnings. 

The  forecasts  and  storm  warnings  issued  by  the  Office  are  carefully 
checked  by  being  compared  with  the  conditions  actually  experienced 
after  iheir  issue.  The  method  adopted  was  fully  explained  in  the 
Annual  Beport  for  last  year. 

In  order  to  render  the  information  in  the  possession  of  the  Office  as  to 
the  weather  experienced  on  our  coasts  still  more  complete,  the  Council 
have,  as  in  preceding  years,  made  application  to  the  various  Light- 
house Boards,  and  have  obtained  from  them  the  original  log-books 
from  some  of  the  most  exposed  lightships  and  lighthouses.  They  would 
here  express  their  cordial  thanks  for  the  co-operation  so  readily  granted 
to  them  by  these  Boards. 

The  results  of  the  checkings  for  1891  will  be  found  on  pages  11,  13, 
and  14. 


APPENDIX  IX. 

Report  on  the  Comparison  of  tub  Forecasts  issued  at  8h.  30m.  p.m. 
WITH  THE  Weather  subsequently  experienced,  for  the  12 
Months,  April  1891  to  March  1892.  The  results  are  for  the 
United  Kingdom  as  a  whole. 

The  letters  used  have  the  following  signification : — 

a  =  complete  sucxsess.  I      c  =  partial  failure. 

\y  s=  partial  (more  than  half)  success.     |      cL  =  total  failure. 

The  checking  has  been  conducted  on  the  same  system  as  that  em* 
ployed  in  previous  years,  t.e.,  each  forecast  has  been  considered 
nnder  the  separate  headings  of  "  Wind  *'  and  '•  Weather,"  but  the 
results  of  the  8.30  p.m.  Forecasts  only  are  here  published. 

The  first  column  gives  the  per-centage  of  success  in  "  Wind,'*  the 
second  in  *^  Weather,*'  and  the  third  the  average  of  the  two. 
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The  Stinunarj  for  the  yarioas  diBtricts  is  given  on  page  II. 


PezKvntaffes. 

• 

Months. 

Per-oentages. 

M  onths. 

• 

1 

1 

• 

ft  +  b. 

1 
^ 

• 

1 

1 

a  +  b. 

•'    a 

April             J 

d 

48 

28 

15 

9 

62 

24 

6 

8 

55 

26 

11 

8 

81 

a 

October      ^ 
C 

d 

87 

38 
18 

7 

57 

29 

9 

5 

47 

34 

13 

6 

81 

d 

44 

34 

13 

9 

56 

28 

8 

8 

50 
3t 

11 

8 

81 

a 

November  ? 
C 

d 

36 
30 
SI 
13 

52 
80 

14 
4 

44 

80 

18 

8 

74 

a 
June              5 

c 
d 

52 

28 

15 

5 

59 

22 

10 

9 

56 
25 
12 

7 

81 

a 

December  ? 

c 
d 

48 

30 

18 

4 

65 
22 

7 
6 

57 

26 

12 

5 

88 

d 

57 

28 

12 

3 

58 

31 

8 

3 

58 

29 

10 

3 

87 

a 

January     ^ 

d 

44 
27 
19 
10 

67 

26 

11 

6 

51 
26 
15 

8 

77 

a 

August          ^ 

d 

38 
44 
16 

7 

55 

34 

8 

8 

44 

39 

12 

5 

83 

a 
February    " 

d 

42 
33 
18 

7 

53 

28 

10 

9 

48 

30 

14 

8 

78 

a 

September     J 

d 

40 
87 

16 

7 

44 

37 
11 

8 

42 
37 

14 
7 

79 

a 

March        5 
C 

d 

46 
32 
15 

7 

55 
29 

8 
8 

51 

30 

12 

7 

81 

Per-oentogo. 


Wind. 


The  entire  year 


b 
c 
d 


44 

33 

16 

7 


Weather. 


Average. 


56 

28 

9 

7 


50 
30 
13 

7 


a  +  b. 
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APPENDIX  X. 

TkLKGBAPHIC  WfiATHBR  JnTELLIGENCX. 

T&£  following  stations  are  supplied  with  telegraphic  information  of 
storms,  free  of  expense,  and  signal  "cones"  have  been  furnished  to 


AppemUx  X. 


6$; 


most  of  them,  all  further  expenses  attendant  on  the  maintenance  and 
repair  of  the  apparatas  being  borne  locally.  The  stations  aro  situated, 
97  in  England  and  Wales,  47  in  Scotland,  20  in  Ireland.  3  in  the  Isle 
of  Man.  and  3  in  the  Channel  Islands. 


NORTH. 


I 


WEST. 


SoOTUkHD,  N.E. 

Lerwick. 

Scalloway. 

Dimrossness. 

Scromness. 

Kirkwall. 

Holbom  Head. 

Dnnnet  Head. 

Wick. 

Avoch. 

Invenieas. 

Nairn. 

Bnrghead. 

LoBsiemouth. 

Buckie. 

Port  Knockie. 

Cnllen. 

Portsoy. 

Baii£ 

Fraserburgh. 

Peterhead. 

Aberdeen. 


Scotland,  E. 

StonehaTen. 

Montrose. 

Bronghty  Ferry. 

Dondee. 

St.  Andrews. 

Anstratber. 

Pittenweem. 

Burntisland. 

Grangemouth. 

Bo'ness. 

Granton. 

Newbayen. 

Leith. 

FiAerrow, 

Dunbar. 

Cockbomiipatb. 

St  Abb's  Head. 

Eyemouth. 


SOUTH. 


Ibslakd,  S.W. 

New  Ross. 

Dunmore  East. 

Dungarvan. 

Youghal. 

Queenstown. 

Passage. 

Coi^. 

Rinsale. 

Do.    (Old  Head) 

Brow  Head. 

Tralee. 

limerick. 

Galway. 

Ireland,  N.W. 

Malin  Head. 
Portrusb. 
Port  Ballintrae. 

Irish  Sba. 

Belfiat. 
Donaghadee. 
Howth. 
Kingstown. 
Ramsey  (I.  of  M.) 
Douglas 
Castletown 
Sillotb. 
Maryport 
Woriungton. 
Whitehayen. 
Barrow. 
Morecambe. 
Fleetwood. 
Blackpool 
Lytbaim. 
Preston. 
'     Southport. 
Liyerpool. 
Runcorn. 
Connah's  Quay. 
Penmaenmawr. 
PortPenrhyn. 
Port  Dinorwic 
Camaryon. 
Holyhead. 

St.  GaoROB's 
Channel. 

Aberystwith. 
Milford. 

[ccntinuedJ] 


Enolani),  S.W. 

St.  Just 

St.  Sennen. 

Penzance. 

SciUy. 

The  Lizard. 

Falmouth. 

Pendennis. 

Mevagissey. 

Plymouth. 

Devonport. 

Prawle  Point. 

Teignmouth. 

Exmouth. 


EAST. 


England,  S. 

Guernsey. 
St.  Heller's 
(Jersey). 
Gorey  (Jersey). 
Weymouth. 
Poole. 
Cowes. 
Ryde. 
St.  Catherine's 

Point. 
Portsmouth. 
Southampton. 
Littlehampton. 
Brighton. 
Newbayen. 


ENeLAND,  B.E. 

Hairtings. 

Rye. 

Sandgate. 

Folkestone. 

Dover. 

Ramsgate. 

Margate. 

Faversham. 

Sheemess. 

Chatham. 


I     England,  £. 

Harwich. 

Ipswich. 

Soathwold. 

Yarmouth. 

Cromer. 

Sheringham. 

Lynn. 

Sttttoa  Bridge. 


England,  N.£. 

Boston. 
Cleethorpes. 
Grimsby. 
Goole. 
Hull. 

BridlingtouQuay. 
FUey. 
Whitby. 
Redcar. 

Middlesborough. 
West  HartlepooL 
Sunderland. 
South  Shields. 
Tynemouth. 
Berwick  -  on  « 
Tweed. 


E    71630. 


K 
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NOBTH. 


Scotland,  N.W. 

Stornowaj. 
Port     of     Ness 
(laland  of  Lewis). 


Scotland,  W, 

Glasgow. 

Greenock. 

Rothesay. 

Campbelton. 

Girvan. 

Ballantrae. 


WEST. 

SOUTH. 

KAST. 

Bristol  Chankbl. 

Pembrey. 
LUnelly. 
Swansea. 

• 

Briton  Ferry. 
Poitheawl. 

Penarth. 

Cardiff. 

J>o.  Bany  Dock. 
Newport 
Weston-super- 
Mare. 

Bomham. 

Bridgewater. 
Ilfracombe. 

Banistaple. 
Appledore. 
Boscastle. 

Port  Isaac. 

Newquay. 
Hayle. 
St.  Ives. 

« 
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APPENDIX  XI. 

Fishery  BiiROMETERs. 

List  of  Places  supplied  with  Fishery  Barometers. 

Shetland  /«/««.— Balta  Soond,  Uja  Sound,  Nesting,  Lerwick, 
Sandsair,  Scalloway,  Sjmbister. 

Orkney  Islet. — ^Westruy,  Papa,  Burra,  Kirkwall. 

Scotland,  east  coast — Duncansbaj,  Freswick,  Auchen$;ill,  Keiss, 
Staxigoe,  Wick,  Lybster,  Dunbeath,  Portmahomack,  Cromarty,  Avoch, 
Nairn,  Burghead,  Portessie,  Port  Knockie,  Portsoy,  Whitehills,  Gardens- 
town,  Etosehearty^  PituUie,  Fraserburgh,  Inverallochy,  Pointlaw,  Findon, 
Portlethen,  Skateraw,  Stonehaven «  Arbroath,  Broughty  Ferry,  St. 
Andrews,  Crail,  Cellardykcy  St.  Monance^  Burntisland,  Newharen. 

England^  east  coast. — Berwick,  North  Shields,  South  Shields, 
Sunderland,  West  Hartlepool,  Staithes,  Scarborough,  Filey,  Flamborough, 
Bridlington  Quay,  Witheimsea,  Hull,  Lynn  (2),  Wells,  Gorleston, 
Harwich,  Brightlingsea,  West  Mersea,  Woodbridge  Haven,  Margate, 
Deal,  Kingsdown,  Dover. 

England^  south  coast. — Bognor,  Byde,  Bembridge,  Brixton,  Ather- 
field,  Ventnor  (2),  Gorey  (Jersey),  Haslar  Hospital,  Poole,  Weymouth, 
Portiand,  Budleigh  Salterton,  Exmouth,  Cawsand,  Mevagissey,  Gorran- 
haven,  Devoran,  Portscatb,  Penryn,  Durgan,  Porthallow,  Falmouth, 
Coreracky  Newlyn  (2)»  Mousehole. 

England^  south-west  coast,^8i.  Ives,  Hayle,  Port  Isaac,  Boscastle, 
Bumham,  Highbridge,  Weston-super-Mare. 

fFa/ef.— Briton  Ferry,  Swansea^  Angle,  Milford,  Nevin,  Carnarvon. 

England^  north-west  coast. — Fleetwood,  Morecambe,  Maryport. 

Isle  of  Jfan.— Douglas,  Port  St.  Mary,  Peel  (2). 

Scotlandf  south-west  coast. — ^Port  Patrick,  Stranraer. 

■ 

Ireland^  east  coast. — Cushendall,  Belfast,  Bangor,  Groomsport, 
Donaghadee,  Ardglass,  Warren  Point,  Carlingford,  Greenore,  Dundalk, 
Malahide,  Howth,  Kingstown  (2),  Bray,  Wicklow. 

Ireland^  south  coast. — Dunmore  East,  Dungarvan,  Crosshaven, 
Kinsale,  Union  Hall,  Castletownsend,  Baltimore,  SchuU  (2),  Crookhaven. 

Ireland,  west  coast. — ^Yalencia,  Dingle,  Tralee,  Tarbert,  Kilcredane, 
Kilronan,  Spiddal,  Elly  Bay,  Ballyglass,  Ballycastle  (Co.  Mayo), 
Donegal,  Tribane,  Killybegs,  Teelin,  Portnoo^  Burton  Port,  Kincaslagh, 
Bunb^. 

Ireland^  north  coast. — Dunfanaghy,  RathmuUen,  Buncrana,  Moville, 
Greencaatle,  Portstewart,  Portnish,  Ballycastle  (Co.  Antrim). 

Scotland,  west  coast. — Tarbert  (Loch  Fyne),  Campbeltown,  Carra- 
dale,  Portree,  Armadale  (Isle  of  Skye),  Plockton,  East  Mey,  Stroma. 

Hebndes.-^StonxowBj,  Portnaguiran,  Obb,  Valtos,  Carloway,  Ness. 

Summary  of  Stations  supplied  with  Instruments. 

England  and  Wales  -  -  -  •  -    67 

Scotland  and  Isle  of  Man     •  •  •  -    66 

Ireland         -  -  -  •  -  -    62 

18G 
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List  of  Stations  from  which  Continuous  Bkcords  of  Bright 

Sunshine  have  beeu  received 


station. 


Fort  AugastuB    - 
Fort  Wifiiam      - 

Geldestou,  Becdes 

Glasgow 
Harpenden 
Hastings 
Hillington 

Jersey  (St.  Helier's) 
Kew  Observatory 

Leices^ter  (Thurcaston)  - 

Llandudno 

London,  Bunhill  Eow     - 

„        Westminster 
Marchmont 

Margate  -  -  - 

Nfarkree  Castle   ■ 

Newquay 

Kewton  Reigny  (Penrith) 

Oswaldkirk,  Yorkshire    - 

Oxford    .  -  - 

Parsonstown 

Plymouth 

St.  Ann's  Head  - 

Southampton 

Stonyhurst 

Stomoway 

Sutton  Coldfleld  - 

Valencia 

Worksop 

York     - 

Georgetown,  British  Guiana 


O^sarver. 


Aberdeen  Observatory    - 

Armagh 

Blackpool 

Cambridge 

Churchstoke 

Cirencester 

Cronkboume,  Isle  of  Man 

Cullompton 

Deemess  (Orkney) 

Dublin,  Mountjoy  Observatory 

Durham  -  -  - 

Eastbourne 

Edinburgh 

Falmouth  Observatory  • 


- 


Pix)f.  0.  Niven,  M.A.»  F.IL8. 

J.  L.  E.  Dreyer,  Ph.D.,  F.K.A.S. 

J.  Wol0tenholme. 

H.  Todd. 

P.  Wriffht,  F.C.S.,  F.R.  Met.  Soc. 

Prof.  Ohm,  B.A.,  F.U.  Met  Soc. 

A.  W.  Moore,  M.A.,  J.P. 

Tlio«.  Turner,  J.P.,  F.H.  Met.  Soc. 

M.  Spence. 

Col.  Kirkwood,  RE. 

H.  J.  Carpenter,  F.R.A.S. 

R.  Sheward,  F.R.  Met.  Soc. 

R.  C.  Mossraan,  F.R.  Met  Soc. 

£.  Kitto,  F.R.  -Met.  Soc. ;  for  the    B. 

Cornwall  Polytechnic  Soc. 
Rev.  A.  Weld-Blundell,  O.S.B. 
R.  T.  Omond,  F.R.8.E.  j  lor  the  Director* 

Ben  Nevis  Observatory. 
E.  T.  Dowson,  F.R.  Met.  Soo. 
Prof.  R.  Grant,  M.A.,  LL.D.,  F.B.S. 
J.  H.  Gilbert,  Ph.D..  F.R.S, 
H.  Colbome,  M.R.C.S. 
Rev.  H.  £.  B.  Ffolkes,  M.A.,  F.B.  Met. 

Soc. 
Cltpt.  Bichard,  Harbour  Master. 
G.  M.  Whipple,  B.So.,  F.B.A.& ;  for 

the  Kew  (Committee. 
Bev.  T.  A.  Preston,  M.A.,  F.R.  Met.  Soc. 
J.  Nicol,  M.D.,  J.P.,  FJt.  Met.  Soc. 
Messrs.  de  la  Rue. 
The  Sta£P,  Meteorok)gieal  Office. 
j  P.  lioney ;  for  Sir  Hugh  P.  Campbell,  Bt. 
J.  StokeK,  F.R.  Met.  Soo. 
A.  Marth,  F.R.A.S.  ;    for  Col.  R    H. 

Cooper,  F.R.A.S. 
J.  Pearce. 

T.  G.  Benn,  F.R.  Met.  Soc. 
R.  Thompson. 
K.  J.  Stone,  M.A.,  F.R.S. 
O.  Boeddicker,  Ph.D. ;  for  the  Earl  of 

RoBse,  K.P.,  F.R.S. 
H.  N.  Dickson,  F.R.  Met.  Soc. 
S.  Blake,  Principal  Lightkeeper. 
Sir  C.  Wilson,  Col.  R.E.,  K.C.B.,  F.R.S. 
Key.  W.  Sidgreaves,  S.J. 
John  Forbes. 
C.  F.  Marston,  C.E. 
J.  £.  Galium,  F.R.  Met.  Soc. 
H.  Mellish,  F.R.  Met.  Soc. 
J.  B*  Clarke,  B.A.,  B.Sc. 


G.  S.  Jemnan. 


In  addition,  the  number  of  hours  sunshine  recorded  each  day  is  reported  from  the 
following  Stations  :  — 

Arley  Cottage^(Co.  Cavan)  -  -  Major  Somerset  II.  Maxwell,F.R.A.S. 

Kraemar         ....  James  Aitken,  J.P. 

Brighton        -  -  -  -  A.  Newsholme,  M.D.,  F.R.  Met.  Soc. 

Guernsey       -  -  -  -  F.  E.  C!arey,  M.D.,  F.R.  Met.  Soo. 

Tenby  -  -  -  '  J.  E.  Gower. 

Torquay         .  -  -  -  Alfred  Chacdler,  F.R.,  Met.  Soc 

Westbounie  -  -  -  -  Rev.  L.  B.  Birkett. 
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APPENDIX  Xm. 

Hethops  followed  in  dealing  with  Meteorological   Returns 
FBOic  Land  Stations  in  the  British  Isles. 

These  stataons  are  of  five  classes,  as  stated  on  page  15. 

L—  Observatories  conHntwusly  observing  all  the  Meteorological  Elements. 

Hourly  measurements  of  the  curves  obtained  from  the  self-recording  Retumii  from 
instruments    at    the    observatories    of    the   Office   are  made  by   the  o*^««'^^*<»™«»- 
observers  at  each  station,  on  printed  forms  supplied  for  the  purpose, 
ivhich,  together  with  the  curves,  are  forward^  to  the  Office  weekly. 
They  comprise  measui^ements  of  the  barograms,  of  the  dry  bulb  and  wet- 
bulb  thermograms,  of  the  anemograms,  and  of  the  rain-gauge  curves. 

The  measurements    are    subjected  to    a  careful    examination  in  Ezaminatioa 
order  to  ensure  as  far  as  possible   their  accuracy,   and   the  revised  ^'  >^^urn8. 
reguhktions  which  have    been  adopted    to  secure   this    end  will    be 
found  in  the  Bepc^t  of  the  Office  for  1890.    They  comprise  rules  for 
the  guidance  of  observers,  as  well  as  of  the  assistants  chai'ged  with 
the  examination  of  the  work  at  the  Office.    Attention  need  be  called 
here  to  only  two  of  these  rules,  viz.,  (a)  the  use  of  subsidiary  sheets    • 
on    which  are   entered  the  results  of  a  second  set  of  measurements 
of  the  curves  made  after,  and  quite  independently  of,  the  first  set, 
and  with  a  diflferent  form  of  scale,  the  two  sets  of  measurements  being 
afterwards  compared  together^  and  any  differences  found  inquired  into 
and  set  right ;  and  {b)  the  re-measnrements  of  the  curve  made  by  the 
assistants  at  the  Meteorological  Office,  and  which  always  amount  to 
40,  and  in  doubtful  cases  to  many  more,  per  month,  for  each  element. 
The  attention  of  the  observers  is  always  drawn  to  such  errors  as  may  Results  of 
be  detected,  and  to  any  failures  in  the  continuity  of  the  curves  arising  reportT*^**"  "*^ 
from  failure  of  the  light,  stoppage  of  the  clock,  defective  photography,  Council. 
faulty  action  of  the  wet  bulb  thermometer,  &c. ;  a  report  containing  the 
results  of  the  examination  of  each  Obsei^vatory  being  also  submitted  to 
the  Council  periodically.    The  curves  and  tabulations  are  eventually 
bound  and  stored  in  the  Office. 

In  connexion  with  this  work  should  be  mentioned  the  general  watch  Oenemi  super- 
which  has  to  be  kept  over  the  working  of  the  observatories  and  of  the  obsenatory 
instruments,  not  only  to  secure  uniformity  amongst  them  and  observance  ^^r^* 
of  rules,  but  also  to  guard  against  small  changes  which  are  liable  to 
occur  at  certain  tiroes,  especially  with  the  thermographs,  and  which  may 
affect  the  scale- values  of  the  instrument  or  the  datum  lines  used  for  the 
tabulation  of  the  curves.    About  twice  a  year  this  work  calls  for  special 
examination,  entailing  some   considerable   time  and   occasionally  the 
engraving  of  new  scales  for  measuring  the  curves. 

Method  of  dealing  with  the  Numerical  Results  from  the 

Self-recording  Observatories. 

In  dealing  with  the  tabulations  the  first  step  is  to  go  over  the  sheets  interpolations. 
and  fill  up  by  interpolation,  wherever  possible,  any  gaps  or  breaks  in  the 
continuity  of  the  record. 

The  records  having  been  made  as  complete  as  possible,  are  then  used 
for  the  calculation  of  daily  and  hourly  mean  values,  for  periods  of  five 
days,  calendar  months,  and  for  the  year ;  which,  together  with  other 
data  obtained  from  the  same  source,  are  published  under  the  title  of 
"Hourly  Means  of  the  Readings  obtained  from  the  Self-recording 

Instruments  at  the  Four  Observatories  under  the   Meteorological 
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<<  Coancil."  The  volume  for  1888  has  been  issued  duriag  the  year, 
and  considerable  progress  has  been  made  with  the  calculations  for  the 
year  1889. 


II. — Anemographic  Stations  at  which  the  Wind  is  recorded 

continuously. 

The  anemograros  received  from  the  stations  enumerated  on  page  72 
are  regularly  examined  and  tabulated  in  the  Office,  and  the  sheets 
bound  up  in  volumes.  Besides  special  inquiries  on  legal  and  other  points 
that  from  time  to  time  arise,  and  in  which  these  documents  are  of  high 
importance,  the  tabulations  are  also  regularly  used  in  the  checking  of. 
the  Storm  Warnings  issued  by  the  Office. 


Origin  and 
progress  of 
478toto. 


New  stations. 


III. — Land  Stations  of  the  Second  Order, 

£ver  since  the  year  1866  returns  of  more  or  less  completeness  have 
been  received  from  land  stations  in  the  United  Kingdom.  In  that  year 
there  was  only  one  station,  but  by  1871  the  numb^  had  increased  to 
15,  and  five  years  later  to  49,  including  14  stations  belonging  to  the 
Boyal  Meteorological  Society,  copies  of  the  returns  from  which  were 
sent  to  the  Office  under  a  special  arrangement  with  the  Society. 

At  the  end  of  March  1892  the  total  number  of  stations  was  103, 
including  17  belonging  to  the  Royal  Meteorological  Society  and  19 
belonging  to  the  Scottish  Meteorological  Society. 

It  must,  however,  be  observed  that  while  this  number  is  ezclnsive  of 
the  self-recording  observatories  and  of  the  anemographic  stations,  it  in- 
cludes several  others  from  which  only  very  scanty  information  is  reoeived. 

The  stations  are  distributed  as  follows :  45  in  England,  4  in  Wales, 
28  in  Scotland,  and  26  in  Ireland. 

The  methods  followed  with  regard  to  the  examination  and  publishing 
of  these  returns  have  been  fully  detailed  in  previous  reports,  and  need 
not  now  be  repeated.  The  changes  introduced  into  the  volume  for  1886 
have  been  continued  in  those  for  1887  and  1888.  These  refer  to  the 
barometer  readings,  which  are  now  given  at  station-level  instead  of 
being  reduced  to  the  mean  sea^level ;  and  to  the  humidity,  where  the' 
depression  of  wet-bulb  is  shown,  the  international  forms  A  and  B  being 
modified  accordingly. 

The  volume  for  1888  contains  returns  from  64  stations. 

Arrangements  have  been  made  under  which  it  is  hoped  that  the 
arrears  of  this  publication  will  be  rapidly  reduced. 

Reports  from  1 1  of  the  Irish  stations  are  regularly  supplied  to  the 
Registrar-General  for  Ireland  for  his  Weekly  and  Quarterly  Returns. 

When  an  application  for  the  adoption  of  a  new  station  is  reoeived,  a 
schedule  is  for^varded  to  the  observer  containing  a  series  of  questions  as 
t^  the  outfit  of  the  statiop,  the  exposure  of  the  instruments,  and  the 
influence  likely  to  be  exerted  on  their  indications  by  surrounding  objectSy 
such  as  houses  and  trees.  Only  mercurial  barometers  are  accepted,  and 
only  such  as  have  been  duly  verified.  All  thermometei's  must  have  been 
tested  at  Kew.  A  plan  of  the  station,  showing  the  positions  of  the 
instruments  with  regard  to  neighbouring  objects,  is  also  required. 

On  the  return  of  this  schedule  the  answers  are  considered,  and, 
where  necessary,  alterations  are  advised. 
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If,  however,  the  existing  arrangements  are  satisfactory,  tables  for 
reducing  the  barometer  readings  to  32°  Fahrenheit  at  mean  sea  level  are 
prepared  and  duplicates  sent  to  the  observer,  together  with  a  set  of 
Hygrometrical  Tables,  and  a  copy  of  '^  Instructions  in  the  Use  of 
Meteorological  Instraments.'* 

The  first  returns  are  compared  and  examined  with  special  care,  and  a 
report  of  the  result  of  the  examination  is  forwarded  to  the  observer, 
with  instructions  how  beat  to  improve  and  complete  the  returns. 

There  are  still  many  parts  of  the  British  Islands  very  poorly  repre- 
sented by  the  existing  station^  and  any  information  for  these  districts 
would  be  valuable. 

The  daily  records  of  sunshine  which  are  now  received  from  44  Sumhiaa 
Stations  in  the  British  Islands  are  examined  generally  to  guard  against  ''®^'^*^* 
accidental  changes  in  the  adjustment  of  the  instruments.     Notes  ex- 
plaining any  omission  or  accidental  defect  are  added  to  the  cards  if 
required,  and  after  their  receipt  has  been  acknowledged,  they  are  duly 
stamped  and  dated  and  then  stored  in  the  Office. 

A  tabulation  of  these  curves  is  published  as  part  of  the  Weekly  Weekly  totals. 
Weather  Report,  mentioned  in  Appendix  VIIL,  and  for  those  stations 
which  are  also  Stations  of  the  Second  Order  the  monthly  totals  of  bright 
sunshine  in  hoars,  together  with  the  per-centages  of  its  possible  duraiton, 
are  published  as  Part  IV.  of  ^'Returns  from  Stations  of  the  Second 
Order.*'  A  table  showing  the  daily  amount  of  sunshine  at  Bunhill  Bow, 
one  of  the  London  stations,  is  also  prepared  quarterly  for  the  Royid 
Meteorological  Society. 

Inspection. 

The  Staiionft  of  the  Second  Order  are  regularly  inspected,  the  atten-> 
tion  of  the  inspector  being  directed  by  the  Office  to  any  special  point 
which  may  require  investigation. 

IV. — Telegraphic  Reporting  Stations. 

Full  paiticulars  relating  to  these  stations,  the  information  received 
from  them,  and  the  teethod  of  dealing  with  that  information,  will  be 
found  in  Appendix  VII.  to  the  Report  for  the  year  1888-9.  A 
paragraph  in  that  Appendix  (p.  60)  explains  the  use  that  is  made  of  the 
monthly  schedules  sent  in  by  the  observers. 

V. — Extra  Stations. 

No  returns  from  Stations  of  the  Fifth  Class  are  published  by  the 
Office,  but  some  of  them  are  regularly  used  in  the  checking  of  the 
Storm  Warnings,  and  all  are  available  for  any  special  investigation  that 
may  be  taken  up. 

The  rainfall  values  at  these  stations  are,  however,  copied  and  supplied 
to  Mr.  Symons,  F.B.S.,  for  publication  in  ^*  British  Rainfall." 
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APPENDIX  XV. 

AOCKSSIONS  TO   THK  LiBHART  DURING  THS   YlSAR  BNOINQ 

3l8T  March  1892. 

II  (Abbe,  C.) — A  relation  between  meteorology  and  the  grasshopper  or  locust 
pest.    Read  before  the  Nat.  Acad.  Sc.    6«.     (Amer.  Ntit.,  1880,  OeL^p.  735.) 

■  On  the  selection  of  a  prime  merkUan.    4°.     [Printed  for  delivery  before 

the  Intemat.  Conf.  on  Oct.  13,  1884,  but  afterwards  withdrawn.] 

II  The  Signal  Service  bibliography  of  meteorology,    la.  8®.     Washington, 

1887.     CBuU,  Phil.  Soc.  Washingtim,  x.) 

William  Baboock  Hacen.     la.  8«.     (Pop,  Sc.  Monthly,  xxxt.,  1887, 


Map,  p.  112.) 
April,  p 


11  [ ]  Sketch  of  James  Pollard  Espy.    la.  8<'.    (Pop.  Sc.  Monthly,  1889, 

\l,  p.  834.) 


A  plea  for  terrestrial  phyBics.    la.  8®.    Salem,  1890.     (Proc.  Amer. 
Assoc.  Adv.  Sc,  xxxix.^  1890,  p.  65.) 

II  An  account  of  progress  in  meteorology.     1879-81, 188S,  1883.    3  vols. 

la.  8«.    Washington,  1883-84.     {Smithsonian  Rep.,  1881, 1882,  1888.) 

An  account  of  recent  progress  in  dynamic   meteorology,      la.  8*. 


Washington,  1890.     {Smithsonian  Rep.,  1888,  p.  355.) 

II  -.-i^^  Notice  of  localities  in  St.  Helena  that  have  special  interest  to  scientists- 
la.  4».     {St.  Helena  Guardian,  1890,  April  3.) 

*  Abercromby,  Hon.  R.— Signs  in  the  sky.  la.  8<>.  {Good  Words,  1890, 
Aug.,  p.  518.) 

Adelaide  Observatory. — Meteorological  observations  made  at  the  Adelaide 
Observatory,  and  other  places  in  South  Australia  and  the  northern  territory,  during 
the  year  1889,  under  the  direction  of  C.  Todd«    sm.  f>.    Adelaide,  1891. 

[ ]  Rainfall  in  South  Australia  and  the  Northern  Territory  during 

1890;  with  weather  characteribtios  of  each  month.   By  G.  Todd.  ^>  Adelaide,  1891. 

II  Aguilar  SaTltillt^^TIi  fi.  —  Bibliografia  meteorol6gica  Mexicana  correspon- 
diente  al  ano  de  1890.    la.  8<>.     {Mem.  Soc.  Alzate  Mexico,  vi.) 

Aitken,  James. — Meteorological  table  for  the  year  1890.  Compiled  fram 
observations  taken  at  Braemar,  Aberdeenshire,    oblong  la.  B^,    s.l.e.a. 

II  Aitken.  John. — On  ocean  circulation.     8«.     Edinburgh,  1874.     (Traits.  R. 
Scott.  Soc.  Arts,  ix.,  1873-74.) 
II  — ~—  On  ocean  circulation.    8<*.  {Proc.  R,  Soc.  Edinb.,  ix.,  1875-78,  p.  394.) 
On  the  distribution  of  temperature  under  the  ice  in  frozen  lakes.    8^. 


{Proc.  R.  Soc,  Edinb.,  x.,  1878-80,  p.  409.) 

•  II     I  On  dust,  fog,  and   clouds.     Bead,  Part  i.,  Dec.  20,  1880 ;   Part  ii., 

Feb.  7,  1881.    4o.    Edinburgh,  1882.    {Trans.  R.  Soc,  Edinb.,  xxx.,  Part  /., 
p.  337.) 

II  ■    On  the  effect  of  oil  on  a  stormy  sea.    8<*.     {Proc.  R.  Soc.  Edinb., 

xii.,  1882-84,  p.  56.) 

II  .....-._  On  the  moon  and  the  weather.  8^.  {Proc.  R.  Soc,  Edinb.,  xii., 
188S-84,|».  187.) 

II  .— — -  On  thermometer  screens.  Part  iiL  8<>.  {Proc.  R.  Soc.  Edinb.,  xiii., 
1884-86,^.638.) 

II  -i^.^  On  a  monochromatic  rainbow.  8°.  {Pfoc.  R.  Sqc.  Edinb.,  xv., 
1887-1888,  p.  185.) 

II  •^—^-'  On  the  number  of  dust  particles  in  the  atmosphere  of  certain  places  in 
Great  Britain  and  on  the  Continent,  with  remarks  on  the  relation  between  the 
amount  of  dust  and  meteorological  phenomena.  8^.  {Proc.  R.  Soc.  Edinb.,  zvii.^ 
1889-90,  p.  193.) 

II  On  ft  simple  pocket  dust-counter.     8^     {Proc.  R.  Soc.  Edinb.,  zviii., 

1890-91,  p.  39.) 


KoTB.— Books  marked  *  have  been  acquired  bv  purchase;  the  others  .are  donations  from 
institutions,  iucieHe!^  or  authors.  Those  marked  y  are  excerpt  papers,  extra  copies  of  which 
have  been  sepaiately  printed. 

In  tome  cases  aduitinnal  publications  have  been  received  besides  those  spedlled  ut  onlj 
completed  volumes  or  jears  are  given  here. 
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II  A'^-^^i",  JdUL — On  a  method  of  observing  and  counting  the  nomber  of  water 
particles  in  a  fog.    8*.     (^Proc.  B.  Soc.  KdM^  zviii.,  1890-91,  p.  259.) 

J  — ^-—  On  the  solid  and  liquid  particles  in  eloads.    la.  4<>.    Ediubargh,  1891. 
(Traiu.  R,  8oe,  Bdinb^  xxxvi.,  Part  iu,p.  dl3,) 

Americaa  Meteorological  JonrnaL— A  monthly  review  of  meteorology, 

medical   climatology,  and  geography.      Edited  by  X.  W.  HanillgtOII,  A.   L. 
Botch,  ftnd  W.  J.  Serdman.    Vol.  VII.,  1890-91.    la.  8®.    Ann  Arbor,  ••a. 

[Algiexi,    Service  X^tiorologique    du   OouYemement  GMn6ral  de 

TAlgerie.] — ^Bolletin  m^tdorologique  de  TAlgerie.     1891,  Jan.  1 — Dec.  31,  oblong 
smT?.    Sheets. 

Amsterdam,  Eon.  v  Nederlandflch  Aardr^jkekimdiff  Genootschap.— 

Tydschrift    .    .    .    onder  redactie  van  C.  K.  Xail  en  J,  JB.  &  A.  TuiUliermaiL 
Tweede  serie.    Dee!  viii.    2  vols.     8<>.    Leiden,  1891. 

II  AnderBOn,  J. — Barogniphic  record  in  the  vicinity  of   a  tornado.      Read 
June  3,  1890.    8*^.     (Proc.  R.  Soc,  Edinb,^  zyiii.) 

*  Anited,  D.  T.,  and  Latham,  B.  &.— llie  Channel  islands.     With  illustni- 
tions  drawn  by  P.  J.  Naftel.    la.  8».    London,  18?2. 

♦  Antarctic  Circle,  The.— (-^rfi**.  Rev.,  1891,  Aprils  No.  854.  p.  876.) 

Aatmann,  B. — Aspiration  apparatus  invented  by  Dr.  R.  Assmann  at  Berlin, 
eonstmcted  by  R.  Fness.    la.  4<*.    s.l.e.a. 

Das  Aspirations-psychrometer.     Bin  Apparat   inr   Bestimmnng  der 


wahren  Temperatnr  nnd  Fenchtigkeit  der  Lnft.    la.  4**.    Berlin,  1892.     {Abkandi.  k, 
Preuu.  Meteor.  Inst.,  I.,  No,  5.) 

II  ■  Das  Aspirations-psychrometer.     la.  8<*.     (^Zeitichr.  fUr  ln9trument€nk.f 

Berlin,  xii,  1892,  p.  1.) 

II   [  ]  Gebrauchsanweisung  t&r  das  Assmann'sche  Aspirations-psychrometer, 

konstmirt  von  B.  FneSB.      la.  8^      {Zeitechr,  fUr  Instrumentenk.,  Berlin,  1892. 
Beft  1.) 

Aiunutin,  F. — Ueber  die  Schwankungen  des  Wasserstandes  der  Moldan.  la. 
8*.    ^Sitzungsb,  k.  bOhm.  OeselUch,  Wieseneck,,  Prague,  1891,  p.  50.) 

AT^pum,  CommiBBion  Mitiorologiqiie  du  Bipartement  de  Vauclnfle.— 

Compte-Renda  poor  Pann^  1890.    sm.  f>.    8.1.e.a. 

Aiamlnija,  0.  A.  de. — Annnario  do  Eitado  do  Rio  Grande  do  Sal  para  o 
Anno  de  1892.    Anno  viii.    sm.  8^    Porto  Alegre,  1891. 

*  Ball,  Sir  B. — ^The  cause  of  an  ice  age.    sm.  8^    London,  1891. 

Ballon,  S*  X. — Papers  from  the  Laboratoiy  of  Physical  Geography  of  Harvard 
College.  No.  5.  Prof.  Rnsseirs  theory  of  cold  waves,  la.  8**.  (^Amer,  Meteor. 
•/oKm.,  vii.,.1891.)  . 

Barral,  F.  A. — Noticia  sobre  o  clima  do  Fnnchal  e  sua  influencia  no  tratamento 
da  tisica  pnlmonar.    4<*.     {Mem.  Acad.  B,  Sc,  Lisboa,     1*  CL,  i,,  Part  L,  1854.) 

'  II  BfVTffftdf^lli  J. — Abstract  of  meteorological  resnlts  for  the  Borongh  of  Soathport. 
Averages  for  the  19  years,  1872-90  inclusive.  18*.  Slip.  {.Southport  Corporation 
Tear  Book  for  1891-92.) 

Abstract  of  results  of  meteorological  observations  [at  Southport]  toe  the 

year  1891.     18«.    Southport,  1892. 


—  Abstracts  of  observations  at  the  Southport  meteorological  observatory  for 
the  weeks  ending  Jan.  9,  1891- Jan.  1,  1892.    Slips. 

II  Beanmont,  "SL  B.  de. — Presentation,  avec  cartes  nouvelles,  d'une  cartographic 
gMrale  pour  le  meilleur  enseignement  de  la  geographic,  la.  8<*.  (£«  Ghbt,  Gen^, 
XXX.,  p.  213.) 

Beliie. — Summary  of  meteorological  observations  at  St.  Joseph's  Observatory 
during  the  months  of  Jan.— Dec.  1891.  4^*,  Sheets.  {The  Angelus,  Belize, 
1891-92.) 

II  Berg,  S. — VheT  die  H&nfigkeit  und  geographische  Yertheilung  starker 
Regenf&lle  im  Europaischen  Rnssland.  la.  4«.  St.  Petersburg,  1891.  {Repert. 
Meteor.,  xlv..  No.  10.) 
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Berghaiui' PlqnilnliMher  Atla«.— 

Abteilnng  ii.  Atlas  der  HydrOgrapbitB.    See  Bbbohaus,  U. 
,,       iii.  Atlas  der  Meteorologie.    See  Ha»x»  J. 
f,       lY.  Atlas  der  Erdioagiietitaiiu.    See  Nk<7]ca.ybb»  G. 
„        V.  Atlas  der  Pflaozenverbreituog.    See  Drudb,  O. 
„       vi.  Atlas  der  Tierverbreitnog.    See  Marbhall,  W, 
„      vH.  Atlas  der  VSlkerkimde.    See  Qebland,  O. 

*  BeiglutlU,  H. — Atlas  der  Hydrographie.  (^Berghaw?  Phyaikcdischer  Atlas 
Ahteilungii.)    h,    Gotha,  1891. 

B6Tgholz,  P. — Ergebnisse  der  meteorologischeu  Beobachtungen    in   Bremen. 

See  Bbembn. 

Berlin,  DeutMdM  ICeteorologUiehe  Oesellchaft— Berliner  Zweigvereln 
der  deutschen  meteorologischen  GeMUschaft.  Neuntes  Vereinsjahr,  1892,  8®. 
BerUn,  1892. 

Hjdrographisclies  Aint  des  Reichs-Marine-Amts.— Annalen  der 

Hydrograpfaie  und  maritimen  Meteorologie.    zix.  Jahrg.,   1891.    la.  8^    Berlin, 
8.a. 

Koniglich  PreussiBclieB  meteorologisclies  Inatitttt.— Ergcbniase 

der  meteorologischen  Beol»chtungen,  1888.     la.  4<'.    Berlin,  1891. 

II Witterung  nach  den  Beobachtungen  des  kdniglicben  meteor- 
ologischen Instituts.     1891,  Jan. -Dec.    la.  4<>.     {Statist.  Korresp.) 

Ii  B6Z0ld|  W.  V. — X4i  metcorologia  modema  e  la  formazione  delle  precipitazionl. 
(Dal  Hlmmel  und  £rde,  aunata  ii.,  fosc.  1  e  2.)  Traduzione  e  note  del  ][.  Sajna. 
la.  8°.    Milano,  1891.     {Annuario  Sezione  Milan.  Club  Alp.  Ital.^  1891.; 

Bibliothteue  UniveneUe  [et  Beirae  SniBse].  Archives  des  sciences 

physiques  ex  natnrelles.    Troisi^me  periode.    Tomes  xxv.-xxvi.     2  vols.  8®. 
Geneve,  1891. 

II  Blanford,  H.  F. — On  the  variations  of  the  rainfall  at  Cberra  Foonjee  in  the 
Ehasi  HiU8,  Assam,     la.  8°.     {Quart,  Journ.  B.  Meteor.  Soc,  xvii.,  1891,  p.  146.) 

*  Blizzard  in  the  West  (The) :  being  a  record  and  stoiy  of  the  disafitroua 
storm  which  raged  throughout  Devon  and  Cornwall,  and  West  Somerset,  on  the 
night  of  March  9th,  1891.    sm.  8^    London  and  Devonport,  [1891]. 

(Bombay.  Government  Obseryatory.) — Report  on  the  condition  and  proceed- 
ings of  the  Government  Observatory,  Colaba,  for  the  year  which  ended  with  tfie 
80th  June  1891.    f*^.     s.l.e.a. 

[. Meteorological   Office.] — Brief  sketch    of  the  meteorology  of   the 

Bombay  Presidency  in  1890^91.    f**.    s.Le.a. 

Bremen.— Ergebnisse  der  meteorologischen  Beobachtungen  in  Bremen  von  18CiiB 
bis  1890.    Herausgegeben  von  P.  Bergholz.    Jahrg.  i.    la.  4°.    Bremen,  1891. 

British  North  Borneo  Herald  and   Official  Gazette.     Vol.  ix.   189 1 

Nos.  1-12.    f".    Sandakan,  1891. 

Contains  meteorological  observations. 

Brodie,  F.  J. — Some  remarkable  features  in  the  winter  of  1890-91.  ku  8". 
{Quart.  Journ.  R.  Meteor.  Soc.,  xvii.,  1891,/'.  155.) 

II  Brtlckner,  £. — Das  Klima  der  Eiszeit.  8^.  (  Verhandl.  78  Jakresversamm 
lung  der  Sckweiz.  Naturf.  GeMclUch.  in  Davos,  1890.) 

* Klimaschwankungeu   seit   1700  nebst  Bemerkungen  iiber  die  Klima- 

schwankungen  der  Diluvialzeit.     Geogr.  Abhandl.  herausgegeben  von  A.  Penck  in 
Wien.    Bd.  iv..  Heft  2.     la.  S\    Wien  und  Olmiitz,  1890, 

Bmnton,  T.  L. — An  address  on  the  method  of  Zadig  in  medicine,  delivered  at 
the  Inaagural  Meeting  of  the  North  London  Med.  Chirurg.  Soc,  Dec.  17, 1891.  4**. 
{The  Lancet,  Jan.  2,  1892.) 

Brussels,  Observatoire  EoyaL— Bulletin  m^t^orologique.  1891,  Jan.  I — 
Dec.  dl.    f.    Sheets. 

II  Buchan,  A. —On  a  difference  between  the  diurnal  barometric  curves  at  Green- 
wich and  at  Kfew.    Read  June  16,  1890.    8°.    {Proc.  B.  Soc.  Edinh.,  xviii.) 

jj  ■    ■  The  influence  of  high  winds  on  the  barometer  at  the  Ben  Nevis  Ohserva- 

torj-.     Read  March  2,  18»1.     8».    {Proc.  R.  Soc.  JEdinb.,  xviii.) 
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Budiarest,  Institntal  Ketaorologic  al  Bomaaiei.— Analeie   .    .    .   de 

S.  C.  Hepites.    Tom.  iy.,  1888.    la.  40.    Bacaresti,  1891. 

In  the  French  language  also. 

Bnenof  Ajres,  Oflcina  Keteorol^ca  Argentina.— Anaies.   Tomo  viii. 

la.  4**.    BaenoB  Aires,  1890. 

*  Bnist,  G.^On  the  Miltness  of  the  Bed  sea.    8^    ITrana.  Bombay  Geogr.  Soc, 
iz.,  1850,  p.  88.] 


Cairo,  lOnist^e  de  llntMenr.  Administration  dee  Services  Sani- 
taires  et  d'Hygi^ne  PubliQue.~Rapport  annuel.    I888,  1889.    2  vols.    f°. 

Berlin  (1890)  and  I«  Caire,  1891. 

Bulletin  hebdomadaire.     6"«  ann^e,    1891,    Nos.    1-52. 

Snppl.  au  Joum.  Officiel,  1891-92.    la.  4\ 

(Caloutta^  KeteoroiOgical  Office,  BengaL)  — Administration  report  of  the 
Meteorological  Beporter  to  the  Government  of  Bengal  for  the  year  1890-91.  sm. 
f*.    s.Le.a. 

[ ]  Bay  of  Bengal  weather  chart.   1891,  Jan.  1 — Dec.  SI.    sm.  f*. 

Sheets. 


Bengal  daily  weather  report.    1891.    sm.  f^    Sheets. 


These  reports  ate  only  published  during  the  rainy  season. 

( )  Meteorological  and  nunfall  table  of  the  Province  of  Bengal  for 

the  weeks  ending  January  10, 1891,  to  January  2, 1892.    f«. 

■  '  Meteorological  and  rainfall  table  of  the  Province  of  Bengal  for 

the  months  of  January  to  December  1891,  with  annual  tables,    sm.  P, 

Meteorological  summary  of  the  monsoon  period  of  1890  and  ' 

1891.    2  parts,    sm.  f^    s.l.e.a. 

[ -]  Summaryof  the  meteorology  of  the  year  1890.    sm.  f*.    8.1.e.a. 

Calcutta,  Meteorolog[ical  Office,  India.  —  Abstract  of  the  resulu  of  the 

barometric  and  thermometnc  observations  taken  at  the  Meteorological  Office,  Chow- 
ringhee.    1891,  Jan. — Dec.    sm.  f».    Sheets. 

■  Abstract  of  the  results  of  meteorological  obserrations  taken  at  the 

AJipore  Observatory  in  the  months  of  Jan. — Dec.  1891.    sm.  f^.    Sheets. 

■        ..i—  Cyclone  memoirs.    Part  iv.    Arabian  Sea.    An  inquirr  into  the 
'nature  and  course  of  storms  in  the  Arabian  Sea  and  a  catalogue  and  brief  history  of 
all  recorded  cyclones  in  that  Sea  from  1648  to  1889.    By  W.  L.  Dallas,    hi.  8<>. 
Calcutta,  1891. 

[— — ]  India   daily  weather   report.    1891,   Jan.    1 — ^Dec.     31.    ft 

Sheets. 

[ ]  Memorandum  on  the  snowfall  in  the  mountain  districts  border- 
ing Northern  India  and  the  abnormal  features  of  the  weather  in  India  during  the 
past  five  months,  with  a  forecast  of  the  probable  character  of  the  south-west  mon- 
soon rains  of  1891.    f*".    Simla,  1891. 

— Report  on  the  administration  of  the  Meteorological  Department 

of  the  Government  of  India  in  1890-91.    f .    8.1.e.a. 

— -  — — —  Beport  on  the  meteorology  of  India  in  1889.  By  J.  Eliot. 
15th  year.    f».    Calcutta,  1891. 

Results  of  the  barometrical  and  thermometrical  observations  taken 

at  the  Meteorological  Office,  Chowringhee,  from  4th  January  1891  to  2nd  January 
1892.    sm.f>.    Sheets. 

•  ■ Results  of  the  meteorological  observations  taken  at  the  Alipore 

-Observatory,  fh>m  4th  January  1891  to  2nd  January  1892.    sm.  f*.    Sheets. 

Calcutta,  St.  Xavier's  College  Observatory.— [Meteorological  observa- 
tions.]    Jan.  1868  to  Dec.  1885.    la.  f>.    Sheets.    Calcutta,  s.a. 

Cambridge  (Mass.),  Astroaomical  Observatory  of  Harvard  College- 
Annals.  Vol.  xix.f  Fart  i.  Meteorological  observations  made  during  the  years 
1840  to  1888  inclusive,  under  the  direction  of  .  .  .  successive  Directors  of  the 
Observatory,    la.  4<'.    Cambridge,  1889. 

... Annals.    Vol.  xkx.    Farts  i.  and  ii.    Observations  made  at  the 

Blue  Hill  meteorological  observatory,  Mass.,  U.S.A.,  in  the  years  1889, 1890.  Under 
the  direction  of  A.  L.  Rotch.    la.  40.    Cambridge,  1890-91 . 

Kew  England  Meteorological  Society.— Bulletin,  i89i.  Jan.— Dec. 

4*.    s.l.e4i. 
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Cape  Town,  Meteorological  CommiBaion,  Cape  of.Qood  Hope.— Bep9rt. 

1890.     sm.  f».     Cape  Town,  1891. 

Carlsmhe,  Centralburean  fiir  Meteorologie  nnd  Hydroffraphie.^ 

Deutsches  meteorologiBches  Jahrbuch  fiir  1890.  Grosshurwgthum  fiaden.  Die 
Ergebnisse  der  ineteorologischen  Beobachtungeii  im  Jahre  1890  nebst  den  Mittel- 
werthen  undKxtremeu  fiir  den  fiioQ&brigun  Zeitraum,  18SG-1890.  Bearbeitet  Ton 
C.  SchtdtheiBS.    la.  4^    ICarlsruhe,  1891. 

Uebersicht  der  Ergebnisse  der  an  den  badischen  meteorologiscben 

Stationen  angestellten  Beobachtangen,  nebst  Wasaertcandsaufzeichnongen  an  den 
wichtigsteu  Haaptx>egeln  dcs  Bheins.     1891,  Jan. — Dec.    f>.    SheeU. 

Chandler,  A. — Sunshine  andrainfiiU  of  Augast  1891.  Bead  at  the  Torquay 
Nat.  Hist,  ^k>c.,  1891.    Newbpaper  cutting. 

Chemnitz,  K    SachsiBches   meteorologisches    Institnt.  —  Deutsehes 

meteorologisches  Jahrbuch  fiir  ]  839, 1890.  Beobaohtungs-Syttem  des  Konigreiches 
iSachsen.    2  vohs.     la.  4».    Chemnitz,  1890-91. 

Wetterbericht.     1887-90.     oblong  la.  8». 

[ ]  Wetterbericht.     1891,   Mch.-Dcc.    la.  4».     {Wi»9ensch,  BeiL 

der  Leipziger  Zeitung,  1891-92.) 

Christiania,  Norwegisohes  meteorologisches  Institnt— Jahrbuch.  1889. 

tm.  f*.     Christiania,  1891. 

ChrlBtopher,  J.  S. — The  new  nap  of  the  world.  Oa  the  projection  oi  J.  S. 
Christopher.  Scientiticaliy,  practically,  and  intelligibly  correct,  without  any  anti- 
podes,   la.  f **.     Sheet 

*  Cid  et  Terre* — Bevae  popolaise  d'astronomie,  de  m^toorologie,  et  de  physique 
da  globe.    xii*ann6e;  1891-92.     8^     Bruxelles,  s.a. 

Clayton,  H.  H. — Ctond  heights  and  velocities  at  Blue  HiU  Observatory.  8^. 
(/Inter.  Meteor.  Journ,,  1891,  Jul^f,  p.  108.) 

*  ClementB,  H. — Holiday  weather.    8».    {Tingleg*8  Mag,,  1891,  June, p.  55.) 

*  The  Meteorological  Office,  London  :  is  it  worth   15,000/.  a  year  ?    8®. 

(Tinsley^s  Mag.,  1891,  July^p.  167.) 

*  Newspaper  weather.     8°.     (^Tmsley^s  Matf.,  1891,  Aug.,  p.  225.) 

*  — — —  Meteorological  pseudo-science.  8**.  {^Tinsley*s  Mag.,  1891,  Sept,, 
p.  837.)  . 

*  Weather  wisdom.     8«».     (Tinsley's  Mag.,  Ifl91,  Oct.,  p.  401.) 

* Weather  prophesying.     8*.     (^Tinsleg's  Mag.,  IS91,  Nov., p.  54}.) 

Coimbra,  Observatorio  Meteorologico  e  Magnetico  da  UniverBidade.— 

Observa^oies  magneticas    .    .     .  de  1878  a  1890.    f».    Coimbra,  1891. 

.      I  Observa^Ses  meteorologioaB     .     .     .     1890.      f».      Coimbra, 

1B90. 

ll  Colombo,  Snrvcyor  General's  Office.  — Report  on  the   meteorology  of 

Ceylon' 'for  l8sK).     sm.  iy.     iCeyion  Admnistr.  Rep.,  1890,  p.  B  1.) 

Besnlts  of  meteorologictd  observations  in   Ceylon    during  the 

Aionlh»  of  January  to  December  1890.  r*.  Sheets.  {Suppl.  Ceylon  Gov.  Gazette, 
1890-91.) 

'■     —  >  '  Beturn  of  rainfall  in  Ceylon  during  1890,  and  the  means  daring 

different  periods,    te.  f».    Sheet.  iSuppl.  Ceylon  Gov.  Gazette,  IS91,  June  5.) 

ContarinO,  F. — Suir  acqua  latente  del  sottosuolo  delta  Citt&  di  Napoli  nell' 
anno  1890  cd  in  epoche  anteriori.  8°.  Torino,  1891.  (^V Ingegneria  Sanitaria^ 
1891,  No.  2.; 

'  *  Cooke,  C.— Curiosities  of  occult  literature,     sm.  8*.    London,  [1863]. 

With  MS.  notes  by  the  Author. 

Copenihaj^en,  Dansk  KeteorologiBk  Institat.— Bulletin  m^t^roiogique  da 

K^rd,  pubhe  par  les  Xnstituts  m^teorologiques  de  Norvege,  de  Danemark  et  de 
SoMe.    Adn^  1891.    oblong  8^    Copenhague,  s.a. 

».  »  Maanedsoversigt  over  Vejrforholdene.     1891,  Jan.— Dec.    f». 

Inatitat  JCitiorologiaue  de  Paaemark.--  ObserTatjoiis   intet- 


nationales  polaires.  1882-88.  Expedition  Danoise.  Aurores  bor^es  observte 
i  Godtha^b.  r  :^  i^  f.  W.  PanlBen.  £Uflnuf  du  Tome  I.  U.  4?.  Copenhagne, 
1891. 
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..  Goptnhageiv  EoBgeUge.  DaABke  TidenskabemeB  Selskab.  — Ovenrigt 

over  det  .  ...  Forhuodlioger  og  dets  Medlemmers  Arbejder  i  Aaret  1890. 
la.  S*".    EJt^beDhavn,  1890-91. 

*  Copenhagon  imd  Hojnl)Tir9i  Saniscliea  meteorolqsiBGhes  Institat 

und  Deutscne  Seewaxte. — Tilghcne  sjnoptische  Vretterkafteii  fur  den  nord- 
atlantifichexi  Ozean  und  die  anliegendpn  Theile  der  Kontinente.  vi.  Jabrg.,  1-4  Quart., 
Dec.  1886— Nov.  1887.    4  vols.    f».    Copenhague  ei  Hambourg,  1890^1. 

In  the  Frebch  language  also. 

.  Cnu)ow«  C.  K.  AkadiBiaii  TTmicj^tudsci  w  JCrakowie.— Materyjaiy  d 

klimaCagraQi  Qalioyi  zebrane  przea  aeKcyje  meteorolcgiczD|L  komisy i  iiayjogruficznej* 

1890.  la.  8^    Krakow,  1891.     {Odbitek  ze  Sprawozd.  Kom,  fizyjogr.} 

— k.   X.    Stemwarte   in  KrakaXL— Meteotologische  Beobachtongen. 

1891.  la.  8o.    Krakau,  1891. 

*  II  Crahay,  J.  G. — M^moire  aur  les  instans  du  maximum  et  du  minimum  de 
haateor  diume  du  baromitre  aox  diversea  saisons  pendant  le  jour.  Pr^sent^  a  la 
stance  du  4  juillet  1835.    4^.     [ilf  Aa.  Aead.  Sc.  Bruxdles,  z.,  1887.] 

*  II  ■  .  .  M^moire  s«r  la  iil^t!SorDlegii».  4^.  [df^,  Acad.  Sq.  Bruxelleg,  z., 
1887.] 

*  [j  ■  M^moire  sur  let  oacillationK  diames  du  baromMre.  la.  4*'.  {MSnu 
Acad,  Sc,  Bruxelles,  xvi.,  1848.) 

11  Croydon  Hicroscopioal  and  Fataral  ffittory  dub.'-Report  of  the 

meteorological  Sub<€ommittee-  for  1 890^  8*.  [/Voc.  und  Tratu,.  CrojfdMn  Micros^, 
j^ai.  Hist,  Club,  1891,/).  285.] 

Contains  also  "  Wandle  temperatures,"  by  T.  Cashing.  ^    .    . 

[Daily  rainfall  at  stations  in  Kent  and  Surrey.]     18^1,.  Jan. — 

Dec    40.    Sheets.  *'' 

*  Balrymple)  D. — ^Meteorological  and  medical  observations  on  the  lillBiate  of 
£^^1,  with  practical  hints  for  invalid  travellers.    8**.     London,  1861.       •  • 

*  JHarjj  Q>.-*-I/electxieit^  dans  la  nature,    sm.  8°.    Paris,  1892. 

BavOB. — Davoser  Wetterkarte.  Nocfa  dem  Schema  von  Herm  C.  Wetxel, 
logenieur,  herausgegeben  im  Anftrag  de^  Curvereins  Davos-Platz  vom  Amtl. 
Beobachtcr  der  Schweiz.  meteor.  Station  Davos.  1891.  May — Dec  la.  f". 
Sheets. 

In  the  French  and  English  languages  also. ' 
See  also  Wetzbl.,  C. 

[Behra  Bun,  Surveyor  General  of  India.]~6eneral  report  on  the  opera* 

tions  of  the  Survey  of  India  Department  .  .  .  during  1888-89,  1889-90. 
Prepared  under  the  dlreotion  of  Colonel  H.  £.  Tfanilller.  .  2  vols.  sm.  1^  0»1- 
cutta,  1890-9L 

il  Bensa*  F. — Piogge  singolari.  la.  4^  (^Atti,  Accad,  Pontif,  Nuovi  Lined, 
xfiv.,  1890,  Dec) 

fl Sulle  osservazioui  della   deelinazione   magnetica   esegoite  d^ .  Moos. 

Filippo  Gilii  alia  Specola  Vaticana  e  suUa  declinasione  magnetica  in  Roma.  sm. 
f*.    Boma,  1891.     {^Mem,  Pontif.  Accad,  Nuovi  Lincei,  vi.) 

II  Variazioni  della  temperatura  a  diverse  altezze.    la.  4P,    Boma,  1890. 

iAUi  Accad.  Ponttf,  Nuovi  Lincei,  xliv.,  1890;) 

II  BevOIL — ^Heport  of  the  Committee  on  the  climate  of  Devon.  Edited  by 
E.  E.  Glyde.  9th  (2ud  series).  1890.  8«.  (^Trans.  Devon,  Atsoc.  Adv.  So,, 
xariii.,  1891,|>.  144.) 

Bewar,  B. — Weather  forecasts.     1892-3.    sm.  4<'.    Dalkeith|^.a. 

J  I  BiCikiOny    H.    H* — Pbysical    investigations.     Preliminary   paper,     la.    8'*. 
owm.  Mar,  Biol.  Assoc,,  new  series,  ii.,  p.  159.) 

H  .  Notes  on  meteorological  observations  at  Plymouth,    la.  8^.    (Joum. 

Mar,  Biol,  Assoc.,  new  ser.,  ii.,  iVb.  2,|>.  171.) 

H*  Buiet«  W«  H«-^A  ^Bw  form,  of  velocity  anemometer,  la.  8°.  {Quart.  Joum. 
B^Meietw.  Soe^  wU.,  1887,  i>,  2ia) 

'  II '  Account  of  some  experiments  made  to  investigate  tlie  '  oonnection 

b«t#e«tt  tha'pTMSWe  aodvelosltgr  of  the  wind.  la.  8".  {Quart.  Joum,  B.  Meteor. 
5^oc.,  XT.,  1889,  pw  183.)  -  . 

.)|r m  O^  wind  pr«|}8are  qpon  au  ioclijgied  surface.     8^     {Proc,  B.  Soc., 

xlviiL,  1890,  p,  283.) 

V  2 


84  Report  of  the  Meteorologieal  Oaunoil. 

II  DineSf  W.  E.— B«port  of  the  Wind  Foree  Committee  on  the  Ikctor  of  tiie  Kew 
i>attem  RoDmson  anemometer.  la.  8*.  (Qtiorf.  Jounu  B.  Meteor,  Soe,,  xtL» 
1890,  p,  26.) 

y  — —  On  testing  tnemometen.  la.  8".  (QiMirC.  Jemrm.  M.  Meteor,  Sac., 
XVI.,  1890,  p.  41.) 

Mutaal  infloenee  of  two  pressore  plates  npon  each  other,  and  oom- 


parison  of  the  prestnzes  upon  small  and  large  plates,    la.  8*.    (^Quart.  Joem. 
R,  Meteor.  Soc.,  xyi.,  1 890,  p.  S05.) 

II  On  the  variations  of  pressure  caused  by  the  wind  blowing  across  Ae 

mouth  of  a  tube.    la.  8^    {Quart.  Joum,  R,  Meteor.  Soc.,  xvi.,  1690,  p.  208.) 

II  — »— -  On  the  pressure  of  wind  on  curved  vanes.  8<*.  (JProc.  R.  Soe.,  I., 
1891,  p.  42.) 

—  Beport  of  the  wind  force  Committee  on  experiments  with  anemometers 
conducted  at  Hersham. 

See  Wbipplb,  G.  M.,  and  Dikbs,  W.  H. 

11  Doering,  0.*^]^  variabilidad  interdiama  de  la  temperatora  en  algnnot  pnstos 
de  la  Bepubnca  Argentina  j  de  America  del  Snr  en  generaL  v.  Variabilidad  de 
la  temperatura  en  San  Juan  (Provincia  de  Buenos  Aures).  la.  8".  Buenos  Aires, 
1890.    (Bo/.  Acad.  Nac.  Cienc.  C&rdoha,  z.,  p.  858.) 

vi.    Variabilidad  de  la  temperatura  en  la  Ciudad  de  Cdrdoba. 


la.  8^    Buenos  Aires,  1890.    (JBol.  Acad.  Nac.  Cienc.  CHrdoba^  xii.,p.  55.) 


Donat,  Kaiaerliche  liylanducha   gainaiimlltsiffe  und  dkonomiBChe 

So&Otat.— "Bericht  ilber  die  Eigebnisse  der  Beobachtungen  an  den  Begenstationen. 
1888.    la.  40.    Dorpat,  1891. 

II  Daf0|  K— Studien  fiber  Ottafiika  :^ 

1.  Das  Elima  des  inneren  Ostafrika. 

2.  Die  Zonen  des  Eilimandscharo. 

8.  Die  mutmaaslichen  Verbreitnngsgrenzen  der  Malaria  in  Ostafrika. 
8  papen.    sm.  t>.    (^Aualand,  1891,  A^oi.  17,  24,86.) 

.  Dublin,  General  Begister  Office. — Quarterly  returns  of  the  marriages,  births, 
and  deaths  registered  in  .  .  .  Ireland ;  .  .  .  .  1891.  Istp— 4th  quarters, 
Nos.  109-112.    la.  8».    Dublin,  1891-92. 


— ^— *  Weekly  returns  of  births  and  deaths  in  Dublin  (indoding  its 

suburban  districts),  and   in  fifteen  of  the  principal  urban   sanitary  districts  in 
Ireland,  1891.    la.  8«,    Dublin.  1892. 

■     Boyal   Dublin  Society.— Journal.    Vols,  i.— vii.    1856-77.     7  vols. 
8».    Dublin,  1858-78. 

Discontinued. 


——  Scientific  proceedings.    New  series,  vol.  vi.    8*^.    Dublin,  1888-90. 

Boyal   IriBh    Academy.— Proceedings.     Third    series,   voL    L      8«. 

Dublin,  1889-91. 

*  Baclanx,  S. — Cours  de  physique  et  de  m^t^rologie  profess^  ^  I'Inatitnt 
agronomique.    la.  8^    Paris,  1891. 

*  II  DnpreZi  F. — Statistique  des  coups  de  foudre  qui  ont  frapp^  des  paratonnerres 
Qu  des  Edifices  et  des  navires  arm^  de  ces  appareils.  Pr6sente  .  .  .  le  5  D^c 
1857.    la.  40.     [Mim.  Acad.  Sc.  Bruxdles,  xxxi.,  1859.] 


[Ebenwalde,  Hauptstation  des  foratliclien  Tenmchgwesen  in  Preua- 

BfiJL]. — ^Beobachtungs-Krgebnisse  der  von  den  forsUichen  Versuchsanstalten  dea 
Kdnigreichs  Preusseo,  des  Herzogthums  Braunschweig,  der  thOringischen  Staaten, 
der  Reichslande  und  dem  Landesdirectorium  der  Proving  Hannover  eingerichteten 
fbrstlich-meteorologischen  Stationen.  Herausgegeben  von  A.  KdttridL  8ieV 
aehnter  Jahrg.     1891,  Jan. — Dec.    8*^.    Berlin,  s.a. 

[ ]  Jahresbericht  tiber  die  Beobachtungs-Eigebnisse  der  von  den 

forstlichen  Versuchsanstalten  des  Kdnigreichs  Preussen,  des  Hertogthums  Braun- 
schweig, der  thiiringischen  Staaten,  der  Reichslande  und  dem  Landesdirectoriom 
aer  Provina  Hannover  eingerichteten  forstlich-meteorologisehen  Stationen.  Herau»- 
gi-geben  von  Dr.  A.  KtLt&icll.    xvi.  Jahrg.,  1890.    8<>.    Berlin,  1891. 

Edinbnrgll,  Royal  Society. — Proceedings.    Vol.  xvii.     1889-90.    8».     Bdin- 
bnrgh^  1891. 
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II  Skkolniy  H. — txmidm  des  oooditioos  m^t^oIogtqaM  it  I'aide  de  cartes 
lynopdiiiies  repr^ntant  la  density  de  Fair.  Note  oommnniqu^  le  11  Jain  1890. 
8*.    Stockholm,  1891.    (K.  Svetuka  Vet.-Akad,  HandL,  Bd,  usi,^ 

*  II  £]ie  de  BeaiunolLty  L. — ^Note  nor  le  rapport  qui  ezUte  entre  le  refroidisse* 
ment  progressif  de  la  masse  da  globe  terrestre  et  celui  de  sa  surface.  4<>.  (Cofnp/. 
rend,  acad,  tc.,  PoHm,  xix.,  1844.) 

II  Sister,  J^  XUid  Geitel,  H* — ^Ueber  die  Kntladung  negativ  electrischerKSrper 
dureh  das  Sonnen-  and  Tageslicht  S**.  Leipzi;^,  B.a.  iAnn.  Ph/a.  Chem,,  N.F,, 
xxxviil.,  1889,  p.  497.) 

II  ■  — ^  Messongen  des  normalen  Potentialgefalles  der  atmospbarischen 

Blektricitjlt  in  abeolatem  Maasse.    Aos  den  Sitxangsb.  k.  Akad.  Wissenscb.  Wien, 
1889.    sm.  fo.     (3fe<eor.  ZcitffcAr.,  1890,  ./ti/i,/>.  X52.)  .     .     . 

11  ■  —  Beobachtongen,  betreffend  die    elektrisehe  Katar  der  atmo- 

spbftriaeben  Niederscblige.    Aas  den  Sitz..Ber.  Wiener  Akad.,  xcix.,  1890.    la.  8<>. 
{Exner's  Bepert,  Phjfg^  zxviii.,  p.  69.) 

II  — — —  — ^  Elektrisehe  Beobachtongen  aaf  dem  Hoben  Sonnblick.  Ans 
den  Sitzongsb.  k.  Akad.  Wissensch.  Wien,  math.-natarw.  Kl.,  xcix.,  Abtb.  ii.,  1890. 
sm.  f».     {Meteor,  Zeitschr,,  1891,  SepL,  p.  321.) 

Ueber   die    Abh&ngigkeit    der   darch   das  Licht   bewirkten 


Slectricit&tszerstreuung  von  der  Natur  der  belicbteten  Oberfl&che.    S^,    Leipzig, 
s.a.    (Ahh.  Phfs.  Ckem ,  iVlF.,  xliii.,  1891,  p.  225.) 

II  — i—  — —  Ueber  einige  Ziele  and  Metboden  luftelcktriscber  Untersuch- 
oogen.  4°.  Wolfenbilttel,  1891.  (Wi8$ensch,  Betlage  Jahresb,  Herz,  Gynm, 
Wolfenbuttd,  1891.) 

Emden,  Katurfoncheiide  GesellBchaft.— Jahresbericbt.   75.  1889-90,  s^. 

Emden,  1891. 

England  and  Wales.— Map  showing  lines  of  equal  magnetic  declination  for 
Janoarj  1,  1892.    SappL  to  **  Colliery  Guardian,"  1892,  Jan.    f .    Sheet. 

Erky  F. — Die  intemationale  Conferenz  der  Repr&sentanten  der  meteorologiscbeu 
Dienste  aller  L&nder  in  Milnchen  26  August  bis  3  September  1891.  sm.  S°. 
MtLnchen,  1891. 

Die  Windhose  rom  27  Jnni  1890  am  Sudabbange  der  Daxsteiner  Hohe. 


la.  4^    Mdnchen,  1891.     (Beob.  meteor.  Stat,  K.  Bai/ern,  xii.,  1890,  p.  Ixzxiv.) 

Falmouth.  Boyal  Cornwall  Polytechnic  Society.— Annual  report.  58th. 

1890.     8<*.     Falmouth,  s.a. 

Fixune,  K.  El  Marine-Alcademie. — Meteorologisohe  Beobachtungen.  1891. 
Jan. — Dea,  and  Kesalts.    la.  8^    Sheets. 

*  FlUgel,  F. — A  uniTersal  English-German  and  German-English  Dictionarj  by 
¥.  FlugeL  Fourth,  entirely  remodelled,  edition  of  Dr.  J.  G.  Flttgel's  complete 
dictionary  of  the  English  and  German  languages.  Two  parts  in  three  Tolumes 
«m.  f*.    Brunswick,  New  York  and  London,  1891. 


FoersteTy  W. — ^ie  Erforschune  der  obersten  Schichten  der  Atmospb&re. 
8».    {Verkandl.  Geselhch.  Erdk,  BerSrit  1891,  He/i  6.) 

II  Folie,  F. — Cirro-stratus  et  alto-stratus,  par  J.  Vincent.    Rapport  de  M.  F. 
Folic.    «•.     (^Acad.  R.  Belg.,  Exirait  des  Bully  8»«  eirie,  xxii.,  1891,  No,  11.) 

II  Fox.  W.L.— Meteorological  tables  for  Falmouth  and  the  Scilly  Islands  for 
the  year  1890.    8°.    Falmouth,  sa.    (Ann,  Pep.  R.  Comw,  Polyt.  Sac,  1890.) 


Frankftirt  am  Main,  Fhysikalisclier  Verein.— Jahresbericht ...  fur 

das  Bechnung^jahr  1889-1890.    8^    Fxankfurt  am  Main,  1891. 


Fry,  A» — ^Meteorology  and  its  uses   at  sea.    la.   8*.     (Liverpool   Shipping 
Telegraph  and  Daily  Commercial  Advertiser,  1891,  Dec.  3  and  4.) 

Geelmnyden,  H. — Magnetische  Beobachtungen  und  sttlndliche  Temperaturbeo- 
bacbtungen  im  Terminjahre  August  1882 — August  1883  augestellt  auf  der  Uni- 
▼ersit&tsstemwarte  in  Christiania.  Nach  dem  T^e  Prof.  Feaznley's  herausgegeben 
Toa  H.  Geelnrayden.    la.  4*.    Christiania,  1891. 

Geitel,  H.    See  Elster,  J.,  und  Gbitbl,  H. 

Oeneva,  S0Ci6ti  de  GMograpUe.— I«e  Globe.  Journal  g&)graphique.  Tome 
zxx.    la.  8«.    Geneve,  1891. 

*  Gerland,  Or. — Atlas  der  Vdlkeiknnde.  {Berghaus' phgsikaliseher  Atlas,  Abtei" 
Imng  yii.)    f>.    Gotha,  1892. 
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lljCHyddy'S*  £.<^ Abntmct  of' liMteofDlogioal  olMeiTa;6oiiB  made^nt  XkUuun, 
Biibbaeoiilbe,'Torqlny,  daring  the  year  1891.    f».     Sheet.'    {Tcrquay  DtrtcUtry.y 

Grats,  Fatnrwissenschaftliclieryereiii  f&r  Steiermark.—MittheUungeD. 

1890.  la.  80.     Graz,  1891. 

Gray,  D. — ^Report  on  new  whaling  grounds  in  the  Soathem  seas.  S^.  Peterhead, 
1891. 

For  private  eirealadoD. 

Greenwich,  Bof  al  Obsenratory.— -Report  of  the  Astronomer  Koyal  to  the 
Board  of  Vifititors.     1891.    la.  4*^.    8.1.e.a. 

.  GfeeilWOOd)  W.  K. — Greenwood's  nantieal,  general,  and  coasting  klndonowatrie 
tide  tables    ....    1892.    tm.  4^    Laneaster,  sji. 

■  Tidal  undaladons,  ware  motiona,  and  dtsplaeementby  atmospherio  pifes- 
sure  —the  ''  correbtive  ware."  sm.  8*.  (OreenwootPs  Kludohomeiric  P^ket  THde 
Tablesy  1891,  p.  19.) 

Hall,  M.  —The  rainftill  of  Jamaica.  Thirteen  maps  showing  the  average  rainfall 
in  each  month  and  daring  the  year,  with  explanatory  text.  By  M.  Hall.  ;^,Special 
publications  of  the  Institute  of  Jamaica.     No.  1.    sm.  f^.    Kingston,  1891. 

Halle,  Kaiperliohe  leopoldmo-caroliniBche  deutsche  Akademie  der 

Haturfbrsclier.— Leopoldina.     Heft  xxvi.     1890.    la.  4<».    Hallo,  1890. 

II  Hamberg',  H.  S.— I^^  radiation  des  nnages  sup^rieurs  antour  des  miniar' 
baTom6triqae8.  8**.  Stockholm)  1891.  {Svenska  Vet^Akad.  Handi.,  xvii,,  A fd,,^ 
No.  3.) 

Hamburg,  Deutsche  Seewarte. — Ann  dem  Aichiv  der  I>etit9chen  8eewarte 
ziii.  Jahrg.,  1 890.    la.  4».     Hamburg,  1 89 1 . 

■  .———..  Deotsehes  meteorologisohes  Jahrbuch  ftLr  1890.  Beobachtnngs- 
System  dor  Deutsohen  Seewarte.  Ergebnisse  der  meteorologiscben  Beobachtangen 
.    •    .    Jahrg.  ziii.    am.  f**.    Hamburg,  1891. 

.■         .■■  Eigebniase  der  meteorologischen  Beobaohtangen im  Syateme  der 

Deutschen  Seewarte  for  das  Lustrum  1886-1890.    f°.    Hamburg,  1891. 

.  •^-*—  — .-*-^  Katalog  der  Bibliothek  der  ]>eatBehen  Seewarte  cu  Hamburg, 
la.  $?,    Hamburg,  1890. 

,  ....«.-.  Monatsbericht  der  Deutsd^  Seewarte  f&r   jeden  Monat  des 

Jahres  1890.    Jahrg.  xt.    la.  8°.     Hamburg,  sjbl,  ^ 

Vierteljabrs-Wetter-Kundsohau  an  der  Haod  der  tAglichen  synop- 

tischen  Wetterkarten  fur  den  nordatlantischen  Ocean  des  D&nischen  meteorolo- 
gischen Institats  und  der  Deutschen  Seewarte.  Bd.  iii.  1885-86.  la.  8°.  Berlin, 
1891. 

_^— •  Wetterbericht.    Jahrg.  xvi.    1891,  Jan.  l.—Dtc.  ai.    f».  Sheets. 

Hammoil,  W.  H. — Meteorological  obaervationa  taken  in  four  balloon  voyages, 
la.  8°.     (^Attier,  Meteor.  Joum.,  vii.,  1891,  p,  498.) 

*  Handl,  A. — Uebersicht  ilber  die  Temperaturs-Verh&ltnisse  in  Lemberg,  im 
Zfiltraume  1824-1870.    Yerlag  des  technischen  Vereins  in  Lemberg.    f°.    s.l.ej|. 

II  HaiUX)  J* — I^ic  Ver&nderlichkeit  der  Temperatur  in  6sterreich.    la.  4<*.    Wien, 

1891.  (^DenAschr.  math.-naiurw,  CL  k.  Akad.  Wissensrh.,  Iviii.,  p.  99.) 

Zum  Elima  des  westlichen  Pacific^    Futuna,Tongatabu.  sm.  f°.    (Meteor. 

Zeitschr.y  1891,  April,  p.  136.) 

■  Resultate  der  meteorologisehen  Beobachtungen  zn  San  JosI  de  Costa 
Rica  im  Jahre  1889.     sm.  f>.     (Meteor.  Zeitschr.,  1891,  Apt.,  p.  142.) 

■■  Zum  Klima  des  Staates  Sao  PauK  Bnsilien.   sm.  f>.    (^Meteor.  Zeitschr., 

1891,  Apl,p.  144.) 

II  Die  meteorologischen  Beobachtungen  des  Prof.  A.  Ackennanu  In  Port 

au  Prince,  Haiti.     1864-1868.    sm.  f^.     (^Meteor.  Zeitschr.,  1889,  Juni,  p.  209.) 

■  Studien  tiber  die  Luftdruck-  und  Temperatorverhaltnisse  auf  den  Sonn- 
blickgipfel,  nebst  Bcmerkungen  iiber  die  Bedeutung  derselben  fiir  die  Theorie  der 
Cyclonen  uud  Anticyclonen.  la.  8«.  [if.  Akad.  Wiasensch.,  Wien,  Sitz.  math." 
naturw.  CI.,  1891,  p.  65.] 

II  '   Studien  ilber   die  Lnftdruck-  und  TempcratarvcrbRltnisse  auf  dem 

Sonnblickgipfel,  nebst  Bemerkungen  uber  deren  Bedeutung  fdr  die  Theorie  der 
Cyclonen  und  Anticyclonen.  la.  8^  Wien,  1891.  (A*.  Akad*  Wissetueh.  Iften, 
Sitzungsb,  math.'natvrw.  Cl.,  Bd.  c,  Abth.  ii.,  1891,  p^  867.) 
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.-^Zeitschrift  far  Seeweaen.     Bedigin  und  herausgegeben    .    .    •    von 
W.  von  Freeden.    xxxviii.  Jahrg.     1891.    am.  f*.    Hamburg,  1891. 

II  Harding,  C.— The  gnat  fro8t  of  1S90-I891.  la.  8".  CQudrt  Joura.  R. 
Meteor,  Soc.,  xvii.,  1891,  ;>.  93.) 

[Harries,  H.]— Cold.    8°.     {Comhill  Mag.,  1892,  Jan.,  p.  80.) 

Harrington,  M.  W. — The  new  weather  service  and  international  meteorology, 
la.  8*.     (Amer.  Meteor.  Joum,,  vii^  1891,  p.  .58^ 

Havana,  Eeal  Cotogio  de  Belen  de  la  Gompania  de  Jesus.— Observa- 

ciones  magn^ticas  y  meteorol6gica8.     1888.    f<>.    Hamna,  1890. 

^  Haviland,  A.~Climate,  weather>  and  disease ;  bejng  a  sketch  of  the  opinions 
of  the  most  celebrated  antient  and  modem  writers  with  regard  tq  the  influence  of 
climate  and  weather  in  producing  disease.  .la.  8<^.    l4ondoD,  1855. 

II  Harden,  E. — The  Samoan  hurricane  of  March  1889.  hu  8«».  (Proc.  U.S. 
Naval  Inst.,  xvii.,  p.  283.) 

Hazell's  A^^^^p-^  for  1889, 1891  :  a  cyclopedic  record  of  men  and  topics  of  the 
day.    Edited  by  E.  D.  Price.    2  vols.,  sra.  8'>.    London,  1889,  1891. 


Hellmann,  G-. — Dio  erste  Ballonfahrt  zn  wissenschaftlichen  Zwecken.    la.  8*. 
(Zeitsehr.  Lvftschiff.  «.  Phys.  Aimos.,  1892,  Jan.,  No.  I.) 

II  -^— -  Meteorologische  Volksbiicher.  Bin  Bettrag  zor  Gesohichte  der  Meteoro- 
logic  und  znr  Kulturgeschichte.  Sammlung  popularer  Schriften  herausgegeben' 
von  der  Gesellsch.  Urania  zu  Berlin,  No.  8.  la.  8**.  Berlin,  1891.  {Wmmd  und 
JSrde,  iu.  Jahrg.,  9-11  Heft.) 

Helsingfors,   Finska  Tetenskaps-Bocseteten. -^  dfverstgt  af  Finska- 

Vetenskape-Societetens  Forhaudlingar.    xxxii.   1889-90.    la.  8^    Helsinglbrs,  Ifi9a 

Institat  M^t^orolcmqnid  Central  de  la  Soci^  des  Sciences 

de  Pinlande.— Observations.    Vol  Ix.,  1890.    f».    Helsiugforsj  1891. 

Vols,  iii.-viii.  not  yet  published. 

Hildebrandsson,  H.  H. — Kapport  sur  la  classification  des  nnages.  la.  8*. 
Versailles,  1891. 

j]  .  Ueber  den  Werth  der  Messungen  von  Zugrichtung  und  H5he  der 

Wolken  far  die  meteorologische  Wissenschaft.  Bemerkungen  zur  Frage  No.  14  der 
Sjstematische  Zusammenstellung  del*  Fragen  fiir  die  intemat.  meteor.  Konferenz  in 
Mdnchen  1891.    la.  4^     {Atu  aetn  Arckiv  Deuiachen  Seetoarte,  1891,  No.  5.) 

*  Himmel  nnd  Srde. — Illustrirte  naturwissenschaftliche  Monatsschrift.  Her- 
aosgegeben  von  der  Gesellschaft  Urania.  Bedacteur :  M.  W.  Meyer,  iii.  Jahrg. 
h.  8».    Berlin,  1891. 

Hobart,  Boyal  Socieliy  of  Tasmania.— Papers  and  proceedings   ...   for 

1890.  8".    Hobart,  1691. 

^  HoemeSy  H. — Ueber  Ballonbeobachtnngen  und  deren  graphische  Darstellung 
mit  besonderer  Beriicksichtigung  meteorologischer  VerhfLltnisse.  Im  Anhange. 
Avsgef&hrte  Ballonreisen  za  wissenschaftlichen  Zwecken.  8<*.  Wien,  Pest,  Leipzig, 
1898. 

Hong-Hong  Observatory.— Observations.  1889,  1890.  2  vols.  f<».  Hohg. 
Kong,  1891. 

Hoogewerff,  J.  A. — Magnetic  obseiTations  at  the  United  States  Naval  Obser- 
vatory. 

See  WASHT5GT0X,  UNITED  States  Navai.  Obsbrvatort. 

II  Honkinson,  J. — Water  and  water-supply,  with  special  reference  to  the  supply 
of  London  from  the  chalk  of  Hertfordshire.  8«.  Hertford,  1891.  {Trans.  Herts. 
Nat.  Hist.  Soc.,  vi.,  Part  5,  1891,  p.  129.) 

!l  Horn,  P..  nnd  Tillmann,  C.— Beobachtungen  fiber  Gewitter  in  Bayem, 
Wtlrttemberg,  Baden  und  Hohenzollem  wahrend  des  Jahi-es  1890.   la.  4^  Mfinchen, 

1891.  iBeob.  meteor.  Stat.  K.  Bayern,  xxii.,  1890,  p.  Ix.) 

Hombergerj  B. — Gmndriss  der  Meteorologie  und  Klimatolojrie,  letztere  mit 
besonderer  Kdcksicht  auf  Forst-  und  Landwirte.    la.  8°.    Berlin,  1891. 

International  Meteorological  Committee. — Systematic  arrangement  of  all 

the  questions  which  have  not  been  decided  either  at  all  or  at  least  not  definitely  by 
the  International  Meteorological  Committee,  together  with  the  questions  comprised 
in  the  provisional  programme  for  the  International  Meteorological  Conference  at 
Munich,  1891.    la.  8*.    London,  1891. 
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Irltatbkl  Observatorinm. — Die  Beobachtnogen  det  meteorologUohen  and 
magnecuchen  Obsenratoriums  in  Irkutsk  im  Jahi^  1889.  la.  4*.  {Annai.  phys. 
Centrai'Obg,  St.  Petersb.,  1889,  TheU  i.] 


Ithaca,  Few  Tork  Keteorological  Bureau.— Annual  report  of  Com- 
missioners of  the  State  Meteorological  Bureau  and  Weather  Service.  1st  and  2nd. 
1888-90.    2  vols.    la.  8».    Albany,  1890-91. 

—  ■        Beport.    1891,  Jan. — Dec.    k.  4».    B.Le.a. 

Jailiaica.--Jamaica  rainfall  from  1870  to  1889.  (Bj  H.  HalL)  ^°-  Kingston, 
1899. 

No.  124a  of  Jamaica  Weatber  Beport. 

II  ——^  Weather  report  for  tbe  months  of  Jan. — Dec.  1891.  sm.  f*.  Kingston, 
1 89 1-92.    (From  the  Jamaica  Gazette.) 

Jenldns,  B.  &.— The  British  Weather  Chart,  1892.  Oblong  la.  8«.  London, 
s.a. 

*  Johnston,  B.-~The  arctic  expedition  of  1875-6,  compiled  from  official  sources, 
with  a  summary  of  previous  adventures  in  the  arctic  seas.    8°.    London,  s.a. 

II  Kammermann,  A. — ^R^nm^  m^ttorologiqne  de  I'ann^  1890  pour  Geneve  et 
le  Grand  Saint-Bernard.  8<»  Geneve,  1891.  {Arch,  Sc.  Phys.  Nat,,  1891,  Sept.^ 
Oct.) 

I  Kew  ObserTatory. — Appendix  to  the  report  of  the  Keir  Committee  for  the 
year  ending  December  81,  1890.  Containing  results  of  magnetical,  meteorological, 
and  solar  observations  made  at  the  Observatory.  8^  London,  1890.  (Proc.  E. 
Soe.,  1890.) 

—  —  Beport  of  the  Kew  Committee  for  the  fourteen  months  ending 
December  31,  1891.    8^    London,  1892.    (Proc.  R.  Soc.,  1892.) 

Kiel.    Eommiflsion    znr    wisienschaftlichen    Untersuchimg    der 

deutecnen  ]Ceere< — Atlas  deutscher  Meeresalgen.  i....ii.  Heft.  2  vols.  f*. 
Berlin,  1889,  1892. 

Ministerial-KonuniBsion  znr    Untersnchnng   der  Dentschen 

Meere. — Brgebnisse  der  Beobachtungsstationep  an  den  deutschen  Kiisten  iiber  die 
physikalischen  Eigenschaften  der  Ostsee  nnd  Nordsee  und  die  Fischeret  Jahrg. 
1890.    Hefti.— xii.    Oblong  8».    Berlin,  s.a. 

Elengel,  F. — Die  historische  Entwickelung  des  Begriffs  der  Schneegrenze  von 
Bouguer  bis  auf  A.  v.  Humboldt,  1736-1820.  VeroffentUcht  vom  Verein  f&r 
Erdkunde  in  Leipsig.    8^*.    Leipzig,  1889. 

SloBSOYdky,  A. — ^Revue  m4t6orologiqne.  Travaux  du  r^seau  met^rologique 
-dn  sud-ouest  die  la  Rnssie. 

See  Odessa,  Obssbvatoibe  Mj^t^osolooique  x>e  L*UKivEB8iTii. 

KrasnOy  agrarmeteorologiBches  Observatorinm  dee  Hentrathaler 
landwirtschitftlichen  Vereinee.— Der  Laublrosch.   iv.  Jahrg.,  i89i.   viil. 

Jahrg.  der  popul&ren  meteor.  Abhandlnngen  .  .  •  Bedigirt  durch  Yth,  G. 
Friesenhof    la.  40.    Alt-Krasno,  1891. 

— — Wetterkalender  fur  Ungam.     1891.     Jahrg.  viii.     Nos.   1-28. 

sm.  4**.    Sheets. 


a|;rarmeteorqlogiBchefl  Obserratorinm  zn  Alt-Erasno  (Tordem 

Kedan6czT.  ^Monatsberichte  1891  Uber  die  regelm&ssigen  Beobachtungen.    Jan. — 
Dei.    la.  40.    Alt-Krasno,  1891. 

Lagos,  Colonial  Snrgeon. — ^Meteorological  observations  taken  ot  the  Colonial 
Hospital,  Lagos.     1891,  Jan.— Dec.    f>.     Sheeto.    (Gov.  Gaze/fo,  1890.) 

Lahore,  Meteorological  Reporter  to  Gtoyemment,  Piudab.-- Summary 

of  meteorological  conditions  prevailing  over  the  Punjab.     1891.    Jan. — Dec.    i^. 
Sheets. 

Sanitary  CommiBSioner. — Beport  on  the  sanitary  administration  of 

the  Punjab  for  the  year  1890.    f>.    Lahore,  1891. 

II  Lang,  C. — l^i^e  Skizze  dber  Witterung  nnd  Influenza,    la.  4^    ("  Ausland," 
1892,  AV.  4  u.  5.) 

il  — -^  S&culare  Schwankungen  der  Blitz-  und  Hagelgefahr.    la.  4\    (Beob. 
meteor,  Stat,  K.  Bai/em,  zii.,  1890,  p,  liii.) 
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II  IiBliSt  G. — ^^  Fortpflanittpgsgesobwindigkeit  der  Qewitter  in  SfiddeutscUand 
wihreoddes  Jahres  1890.  la.  4^  Mllnehen,  1891.  {Beob.  meteor.  SiaL  K. 
Bmfem,  lau,  1890,  p.  liiz.)  •     • 

La  pr^Yirioa  dn  temps,    la.  8^    Brazelles,  1891.    {Ciel  et  Terre,  xii.. 


1891-92,  pp.  457,  481.) 

mid  Singer,  K.-— 1)i«  Sehneedecke  in  Bayem  im  Winter  1889-90.    4^, 

{Beob.  meteor.  Stat.  K.  Bcu/em,  xiK,  1890,  p.  137.) 


Laschober,  F*,  Und  XeBBliti,  W.  —  Magnetische  Beobachtongen  an  den 
Kflsten  der  Adria  in  den  Jahren  1889  und  1890  anf  Anordnnng  des  k.  und  k. 
Reicba-Kriegs-Ministeriums  (Marine  Section).  Beilage  xu  den  Mittheil.  aus  dem 
Gebiete  dea  Seeweaens.    la.  4».    Fola,  1893.  '    * 

Lawes,  J.  B.,  and  Gilbert,  J.  H.— Mcct«  of  tbe  drougbt  of  1870  on  some  of 
the  experimental  crops  at  Bothamated.  8**.  {Joum.  JR.  Agric.  Soc.  Engl,  2nd 
Mr.,  Tii.,  Part  i.,  p,  91.) 

*  II  Leclerco,  D. — Kote  sor  la  formation  de  la  glace  dans  les  eauz  courantes. 
la.  4^     [Mim.  Uouronn,  BruxeUes,  xviii.,  1844-46.] 

Leeward  Lllands.  —  Annual  report  for  1890.  Colonial  reports  (annaal). 
No.  82.    la.  8*.    London,  1891. 

Leyst,  £•  —  Ueber  den  Etnfluss  der  Temperatnr  des  Quecksilbcrfttdens  bei 
gewissen  Maximnm-Tbermometem  und  fencbten  Psjcbrometer-Thermometem.  la. 
4^    (St.  Petersburg,  1891.)     (  Z7eper/.  3f etoor.,  xiv.) 

I  _- —.^  thier  die  Bereobnung  too  Temperatur-Mitteln  aus  Beobaobtungen  zu 
den  Terminen  8  Ubr  Vm.,  2  Uhr  und  8  Ubr  Nm.  Der  Akad.  rorgelegt  am  4  Dec. 
189 K    sm.  f^    St.  Petersburg,  1892.    (^Report.  Meteor .^  xv.,  No.  3.) 

*  II  Liagre,  J. — ^De  influence  des  pbases  Innaires  sur  la  pression  atmospb^rique. 
Pr^e«Dt6    .    .    .    le  4  aoC^t  1855.     la.  4**.     {Mim.  Acad.  So.  Bruxeltee,  xxx., 

1857.] 

II  Lingg,  F. — Meteore  und  Erdbeben  im  Jabre  1890.  la.  4**.  Mtlncben,  1890. 
{Beob.  meteor.  Stat.  ^l.  BayerHy  xii.,  1890,  p.  Ixxxyii.) 

Lisbon,  Observatorio  Do  Infante  D.  Lniz.—  Boletim  meteoroiogico.    189 1, 

Jan.  1 — Dec.  31.    ^.    Sbeets. 

Lloyd's  Seaman's  A]manac.~i892.   8®.    Glasgow,  1893. 

II  Loefjnren,  A. — Dados  climatologicos  do  anno  de  1889.  la.  8*.  S.  Paulo, 
1890.     {Bol.  Comm.  Geogr.  e  Geol.  Estado  de  S.  Paulo,  /.,  No.  6,  p.  206.) 

London,  Admiralty. — Tide  tables  for  tbe  British  and  Irish  Ports,  for  the  year 
1892 ;  also  tbe  times  and  heights  of  high  water  at  full  and  change  for  the  principal 
places  on  the  Globe,    la.  8**.    London,  s.a. 

♦ HydrM^raphic  0£Qice.— The  Channel  Pilot.  Parti.,  South- 
west and  south  coasts  of  fingland.  7th  ed.  Part  ii.  Coast  of  France,  and  the 
C!bamiel  Islands.     5th  ed.    2  vols.    la.  8<*.    London,  18F6-87. 

* '■  North  Sea  Pilot.    Part  i.,  Shetland  and  Orkneys,   drd  ed. 

Part  ii.,  North  and  East  Coasts  of  Scotland.  4th  ed.  Part  iii.,  East  Coast  of 
England.  5tb'  ed.  Part  iv..  Rivers  Thames  and  Medway,  and  the  shores  of  tbe 
North  Sea  from  Calais  to  Uie  Skaw.  4th  ed.  4  vols.  la.  8<>.  London,  1885, 
1887, 1889. 

•  — ^—  — _  Sailing  directions    for  the  Bristol  Channel.      Eourtb 

edition,    la.  8<*.    London,  1884. 

♦ Sailing  directions  for  the  West  Coast    of    England, 

from  Milford  Haven  to  tbe  Mull  of  Galloway,  including  the  Isle  of  Man. 
Third  edition,    la.  8o.    London,  1884. 

•  '  — : Sailing  directions  for  the  coast  of  Ireland.     Part  i., 

South,  Bast,  and  North  Coasts  of  Ireland.  3rd  ed.  Part  ii.,  So  nth- West,  West, 
and  North- West  Coasts.    3rd  ed.    2  vols.    la.  S®.    London,  1885,  1887. 

♦  ■  — .  Sailing  directions  for  tbe  West  Coast  of  Scotland. 

Part  i.  Hebrides  or  Western  Isles.  8rd  ed.  Part  it.,  Cape  Wrath  to  the  Mull  of 
Galloway.    8rd  ed.    S  volt.    la.  8^    London,  1885-86. 


— —  Army  Medical  Department*  — Annual  abstract  of  meteorological 
observations  taken  at  Netley  and  foreign  stations  in  tbe  year  1889.  la.  8o.  {Army 
Med,  Dep.  Bep.,  1889|  App.  xi.,  p.  434.) 
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IiOn^^Mi,  Board  of  Trade.-^Ab0tnct8  of  the  retnnu  made  to  iha  Bo«rd  of 
TiadeofshippiDg  casualties  .  .  .  from  the  Ist  July  1889  to  the  30th  Jone  1890; 
.     .    .    with  charts  and  appendices,    sm.  f*.     London,  1891. 

Britiflh  AsaociatioiL  for  the  AdYancement  of  Scionce.— Beports. 

Leeds,  1890.    Cardiff,  1891.     2  yols.     8*.     London,  1891-92. 

ii  and  Dublin  Fhiloioplucal  Kagaane  and  Journal  of 


Science.    Fifth  scries.     Vols,  xzxi.-zxxii.,  1891.    2  vols.     8^    London,  6.a. 

— —  Ooneral  BOffister  Office. — Annual  report  of  the  Begistrar-Geueral  of 
hirths,  deaths,  and  marriages  in  England.    1890.   58rd.     la.  S**.  XioudOn,  1881. 

—  Quarterly  returns  of  marriages,  births  and  deaths  registered  in 

»    .    .    England,  Nos.  169-172,  1891.    la.  8».    London,  1891-92. 

Weekly  return  of  births  and  deaths  in    London    and      .    .     • 


other  great  towns.    Vol.  lii.,  1891.    la.  8*.    Tx)ndon,  1891. 

*( Qeological   Surrey  Office.) — Memoirs  of  the  Geological  Surrey* 

England  and  Wales.  The  geology  of  London  and  of  part  of  the  Thames  VaUey* 
By  W.  WMtaker.     Vols,  i*  and  ii.     2  vols.     la.  8«.    London,  1889. 

( Meteor Oloncal  Office.)— Cyclone  tracks  in  the  South  Indian  Ooean 

from  information  compiled  by  Dr.  Meldrum.     oblong  la.  f**.    London,  1891. 

^_- Daily  weather  charts  for  the  period  of  six  weeks  ending  June  25, 

1885,  to  illustrate  the  tracks  of  two  cyclones  in  the  Arabian  Sea.  la.  4^  London, 
1891. 

.  Daily  weather  report.     1891,  Jan.  1 — Deo.  81.     2  vols.     la.  4^ 

s.l.e.a. 

■  ...,_...  Harmonic  analysis  of  hourly  observations  of  air  temperature  and 

pressure  8t  British  Obierratoritts.    la.  4^    Landon^  1891. 

. flouriy  means  of  the  readings  obtained  from  the  self-fecording 

instruments  at  the  four  observaloriee  under  the  Meteorological  Council.  1887, 1888. 
2  vols.    la.  4^    London,  1891. 

.  Instructions  for  meteorological  telegraphy.    Prepared  for  the  use 

of  Observers  exclusively,    hi.  8«.    London,  1891. 

Meteorological  charts  of  the  portion  of  the  Indian  Ocean  adjacent 

to  Cape  Guardafui  and  Ras  Hafun.    oblong  f*.    Loudon,  1891.' 

. Meteorological  observations  at  stations  of  the  second  order  for  the 

year  1887.    la.  4".    London,  1891. 

.  I  The  quarteriy  weather  report     1860.    la.  4^    London,  1891. 

.  __  Report  of  the  Meteorological  Council  to  the  Royal  Society,  for  the 

year  ending  31  Rt  of  March,  1891.   la.  8«.    London,  1892. 

Ten  years  sunshine  in  the  British  Isles,   1881-1890.      la.  8°. 

London,  1891. 

The  weekly  weather  report  of  the  Meteorological  Office  for  the 

year  1891  (vol.  viii.,  third  series),  containing  synoptic  charts,  and  descriptive  sum- 
maries of  the  weather  for  each  day  ;  also  tabular  summaries  of  temperature,  rainfall, 
and  bright  sunshine,  for  each  week,  with  monthly  supplements  and  two  appendices, 
la.  4^     London,  1891. 

This  should  be  VoL  ii.,  third  series. 

Royal  Astronomical  Society.— Monthly  notices   .    .    .   li.     8<». 


London,  1891. 


and  monthlv 


—  Boyal  Geographical  Sociely.— Proceedings     ...      .    ai 
record  of  geography,    i^ew  monthly  series.    Vol.   xiii.,    1891.    la.  8®.     London, 
1891. 

— Boyal  Meteorological  Society.— The  meteorological  record.   Monthly 

results  of  observations  made  at  the  stations  of  the  R.  Meteor.  Soc,  with  remarks  on 
the  weather  for  the  year  1890.    By  W.  Harriott.     Vol.  x.    la.   S".     London, 

1891. 

Contains  also  **  Meteorology  of  England  during  the  quarters 

ending  March  to  December  1890.*'    By  J.  Glaisiier. 

. ,  Quarterly  Journal      Vol.  xvii.,  1891.    la.  8®.    London,  1891. 

Boyal  Society.— Catalogue  «f  scieniific  papers  (1874-1883).     Vol.  ix. 

4<>.    London,  1891. 
,  Proceedings.     VoL  xlix.,  1890-91.    8*».    London,  1891. 

,         Boyal  United  Service  InstitutioiL— Journal.    Vol.  xxxv.    s*. 

London,  1891. 


Appendix  XV.  ^1 

McAdiOi  A. — Mean  temperatureB  and  their  corrections  in  the  United  States. 

See  Washinotov,  Signal  Office. 

HcLajld8l>or(mgh9  X,  and  Preston,  A.  K— Meteorology  of  Bradford  for  1891. 
^.    Sheet. 

(Kftdras,  Meteorological  Office.) — AdminiBtmflon  reporfs  of  the  Meteorologioal 
Reporter  to  the  Gk>yernment  of  Madras,  for  the  years  1886-8  7- 1889-9U.  4  toU. 
Oa.  8*.    Madras,  1887-91. 

Madrid,  Obeerratorio.  —  Besumen  de  las  ohs^rvaciones  meteoroldgicfls 
efeetoktdas  en  la  Pemntnla  j  algnnas  de  sns  islas  adyaoentes  durante  lo»  anos  1887 
y  1888.     2  vols.     8?.    Madrid,  1890-91. 

Maedebnrg. — Jahrbach  der  meteorologischen  Beobaohtongen  der  Wettervarte 
der  Maedeborgischen  Zeitong.  Heraiiage^eben  Ton  A*  W.  Ctrtltzmaclier. 
JBd.  ix.,  Jahrg.  x.,  1 890.    la.  4^    Magdeburg,  1 89 1 . 

*  Mairan,  J.  J.  d'OrtOUS  de. — Traits  physique  et  histortqiie  de  Taurore  boiMe. 
Seconde  ^ition,  reviie,  et  angmentee  de  plusieun  dclaircissemens.  Soite'ides 
M^.  Aead.  B.  des  Seientfes,  ann^  1731.    4^    Paris,  1754. 

Major,  F.—  Spacial  and  atomic  energy.    Part  iii.    Heat.    8^    London,  1891. 

MfULCheBter,  Literary  and  PMlOBOplUCal  Sodety,-- Memoirs  and  proceed- 
ings.   4th  series,  toI.  it.    8*.    Manchester,  1891. 

Sheffield,  and  Lincolndlire  Railway.— Monthly  statement  of  rain 

&llen  in  the  year  ending  3l8t  December,  1891.    la.  4^     Sheet. 

Manila,  Gbserratorio  MeteOrolOg^CC-^ObserviicioneB  rerificadas.  1890. 
sm.  f>.    Manila,  1890. 

Manson,  M. — ^Physical  and  geolofpcal  traces  of  permanent  cyclone  belts.  B^. 
{Trans.  Techn.  Soc.  Pacific  Coasts  viii.) 

Margate,  Medical  Officer  of  Health. — Annual  report  on  the  health  of 
Margate  for  the  year  1890,  by  the  Medical  Officer  of  Health,  la.  8«.  Margate, 
1891. 

HarBeflles,  Commission  de  Mit^orologie  dn  D^partemetft  detf  Bonches- 

dn-Bhone. — Bulletin  annuel.    Ann^e  1890.    9»«  ann^.    40.    Marseille,  1891. 

*  Mandslay,  A. — ^Nature^s  neather  warnings  and  natural  phenomena,  sm.  8^. 
London,  1891. 

ManritinB^  Eoyal  Alfred  Observatory.— Annual  report  of  the  Director 

»    ,    .    for  the  year  1889.    sm.  f».    8.1.e.a. 

Melbonme  Observatory. — Monthly  record  of  results  of  observations  in  meteoro- 
logy, terrestrial  magnetism,  &c.,  &c.,  .  .  1890,  Jan.  —  Dec.  la.  8^. 
Melbourne,  s.a. 

Beport  of  the  Board  of  Visitors  to  the  Observatory  ;  togethef  with 

the  aimtial  report  0(  the  Qoyemment  Aatronomer.  26th.  sm.  f^.  Melboome, 
1891. 

*  Merle.  Bev.  W.—  Conslderaciones  temperici  pro  7  annis.  The  earliest  known 
jottmal  of  the  weather :  kept  by  the  Bev.  W.  Merle,  Bector  of  Driby,  Lincolnshire. 
1337-1344.  Beproduced  and  translated  nnder  the  supervision  of  Q.  J.  Symons. 
Jf*.    London,  1891. 

Meteorologische    ZeitSChrift—Herausgegeben    im   Anftrage   der    Oester- 

reichischen  mscdlschaft  fllr  Meteorblogie  nnd  der  Dentschen  meteoro- 
logischen Ciesellschaft.  VUI.  Jahrg.  (xxvi.  Hd.  d.  Zeitschr.  oesterr.  GeseUsch. 
Meteor.),  1891.    la.  8^    Wien,  s.a. 

Mexico,  Ministerio  de  Fomento.— Anales.    Tomo  ix.    la.  s\    Mexico, 

1891. 

.   Sociedad  Cientifica  "  Antonio  Alaate."  —  Memorias.     Tom.  iv., 

1890-91.    8«.     M6xico,  1890. 

Milan,  B.  Osservatorio  Astronomico  di  Brera  in  Milano.— Osservasioni 

^eteorologiche  esegnite  neirannos  1890, 1891,  col  riassuntocompostosulle  medeaime 
da  E.  PinL    2  rola.    sm.  f^.    s.l.e.a. 
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II  Hilly  H.  B. — ^Fourth  and  final  report  of  the  Committee  appointed  to  amage  an 
iDTestigation  of  the  seasonal  variations  of  temperatore  in  lakes,  rirers,  and  estnavies 
in  Tarious  parts  of  the  United  Kingdom  ....  Drawn  np  bj  Dr.  H.  R.  MiU. 
8^    London,  s.a.     (^Rep,  Br,  Assoc.  Advanc,  Sc,  1891.) 

* The    realm    of    nature.      An    outline   of   physiography.       sm.    8^. 

London,  1892. 

MoiUUM),  Prince  Albert  ler.  de. — Sur  une  nonvelle  carte  des  conrants  de 
TAtlantique  Kord.    4*^.    (Cojup/.  rend,  acad,  sc.  Paris,  cziv.,  1892.) 

With  la.  f^.  Chart. 

*  II  Montigliy,  [C.]. — Correlation  des  haaleurs  du  barom^tre  et  de  la  pressionda 
rent.    La    .     .    .    5fSv.  1853.    la.  4%    (^M^m.  Couronn.,  Bruxelies,  ^Tri.) 

Montreal,  Geological  and  Natural  History  Stunrej  of  Canada.-  Annnal 

report.    New  series,  vol.  iv.,  1888-^9.    la.  8^     Montreal,  1890. 

Morize,  H. — Esbo^o  de  nma  climatologia  do  Brazil. 

See  Bio  db  JamxirOi  OBaBBYATORio. 

Munich,  K.  [b.]  meteorologiBche  CentralBtation.— Beobachtongen  der 

meteorologischen  Stationen  im  K&nigreich  Bayem    .    .    .    xii.  Jahzg.,  1890.  cm.  f>. 
Miinohen,  1891. 

Uebersicht  fiber  die  Witterongtrerhfiltnisse   im    K5nigreiche 


Bayera.  1891,  Jan. — Dec.  la.  K  Sheets.  (^Separat-Abdruck  aus  der  **  Augwurffer- 
Abendzeitunff.'*) 

Wetterkarte  und  Wetterbericht.    1891,  Jan.  I — Deo.  31.    oblong 

f^.    Sheets. 

*  Fares,  (0.  S.).— The  official  report  of  the  recent  Arctic  Expedition.  8*>. 
London,  1876. 

*  Katare. — A  weekly  illostrated  journal  of  science.  Vols,  zliii.-xliv.  1890*91. 
2  Tols.    la.  8<».    London  and  New  York,  1891. 

*  Nature,  La. — ^Bevue  des  sciences  et  de  leurs  applications  aux  arts  et  & 
rindostrie.  Journal  hebdomadaire  illostr^.  zix*  annee,  1891.  1*'  et  2*  Semestres. 
2  Tols.     sm.  f^.    Parin,  8.a. 

*  Nautical  Magazine  for  1891.  New  series.  A  journal  of  papers  on  subjects 
connected  with  maritime  affairs.    Vol.  Ix.    8*^.    London,  8.a. 

*  Nenmayer,  0.  —  Atlas  des  Erdmagnetismus.  (^Berghaus*  PhynkaUseher 
Atlas,  Abteiluug  iv.)     f«>.    Gotha,  1891. 

t)ber  die  Bedeutung  und  Ziele  erdmagnetischer  Landesvermessungen.    la. 

'8°.    Berlin,  1891.     (Verhandl.  Veutsch.  Geographentages,  TFicn,  ix.,  1891.) 

New  Guinea. — Map  of  British  New  Guinea  shewing  part  of  Kaiser  Wilhelms- 
Land.    Compiled  in  the  Intelligence  Dirision,*  War  Office.     1890.    la.  f^.    Sheet. 

New  York,  American  Geographical  Society.— Journal.   VoLxxiii.,  i89r. 

la.  8".    New  lork,  8.a. 


Meteorological  Observatory.— Report.     1890.     4».    New  York, 

1890. 

Nice,  Sociit^  de  Midecine  et  de  Glimatologie  de  Nice.— Nice-Medical.  15« 

Ann^  1890-91,  Nos.  1-12.    la.  po.    Nice.  1890-91. 

Nipher,  F.  E.— [Bulletin  of  the]  Missouri  Weather  Senn'ce.  1890,  Jan.- 
Nov.    4«». 

Discontinued. 

Nowack,  J.  F. — J'  F.  Nowack's  new  system  of  meteorological  and  telluric  fore- 
-casts  for  land  and  sea.    8**.    London,  1892. 

For  priyate  circulation  only. 

(Odessa,  Observatoire  Miteorologiqne  de  ITTniversit^.)— Revue  m^t^oro- 

logique.      Travaux  du  rSseau  mStcoroiogique  du  sud-ouest  de  la  Bussie  Tannic 
1890.    Vol.  i.    B6dig6  par  A.  EloSSOVSky.    la.  4».    Odessa,  1891. 

In  the  Bupsian  language  also. 

II  Oliver,  F.  W. — On  the  effects  of  urban  fog  upon  cultivated  plants.  Pre- 
liminary report  presented  .  .  .  March  24,  1891.  8^  (•/btfm.  R.  Hart, 
Soc.) 

II  Omond,  B.  T.,  and  Rankin.  A. — The  winds  of  Ben  Nevis,  la.  4\  Edin- 
burgh, 1891.     {Trans,  R.  Soc.  Bainb.,  xxxvi.,  Part  ii.,  p.  587.) 


Appendix  XV.  93 

*  Opticiaili^  Tho.  —  The  organ  of  the  optical,  mathematical,  philoiophicaly 
eleetncalf  nantica],  and  photographic  instmment  indiutries.  Vol.  i.  4^,  London, 
1891. 

Palmierii  L. — Sul  segnente  programma  proposto  dalla  R.  Acad,  delle  Sc.  di 
Lisbona  da  proc6d6  le  pins  simple  et  le  plus  exact  poar  reconnattre  ef  mesarer 
r^lectricit^  de  Tair  dans  toutes  les  conditions  atmospheriquet.  4^  {Mem.  Acad, 
jR.  Se,  Lisboa,  1*  CI.,  ii.,  PaH  iL,  1861.) 

*  Paxil. — Congr^s  met^rologiqoe  international,  tena  k  Paris  du  19  an  S6 
Septembre  1889.  I.  Proems- Ver^ux  sommaires.  II.  M^moires.  2  yoIs.  la.  8^. 
Paris,  1889. 

AcacUmie  des  Ekiences. — Comptes-Rendos  hebdomadaires  des  stances. 

.    .    •   Tomes  cziL-oxiii.,  1891.    2  vols.    4^    Paris,  1891. 


Bureau  Central  Mitforologiqae  de  Fra]ice.~Annaies   .    .    . 

pnblito  par  K  ICaSCart.    Annee  1889.    i.-ui.    8  toIs.    la.  4«.    Paris,  1891. 
Bulletin  international,    xxxr*.  Ann^,  189 1 .    Jan.  1 — ^Dec.  SI.  4^ 


ComiM  Intematioiuil  des  Poids  et  Mesnres.— Proo^e-Verbanx  des 

sfonces  de  1890.    8^    Paris,  1891. 

—  — -.  Quatorzi^me  rapport  aux  Grouvemements  Signataires  de  la  Conven- 
tion du  U^tre  sur  Fexercice  de  1890.    sm.  K    Paris,  1891. 

Mmistdre  de  la  Marine  et  des  Colonies.— Revue  maritime  et 

eoloniale.    Tomes  cix.-cxii.    4  vols.    la.  8^    Paris,  1891-92. 

Obserratoire  Municipal  de  Montsonris.— Annuaire    .    .    .   pour 

ran  1891.    18«.    Paris,  s.a. 

Service  Hydrographique  de  la  Marine.— Annales  hydrographiques. 

S«  sfo..  Tomes  xii.-xiii.,  1890-91.    la.  8«.    Paris,  1890-91.  ' 

Service  Hydrom^trioiie  du  Bassin  de  la  Seine.— Observations  sur 

les  oours  d'eau  et  la  pluie  centralisees  pendant  Tannic  1890    ...    7  plates,    f*. 
Versailles,  s.a. 

II R^um^  des  observations  centralisees    .    .    .    pendant  Pannde 

1890    ...      la.  8o.       Versailles,  1891.      {Ann,  soc,  mitior,   Fr.,  xl.,  18^2,' 

t/OflO.) 

Boditi  Mit^orolos^que  de  Prance.— Annuaire.     Tome  xxxvlii. 

8*.    Paris,  s.a. 

!!  Panlseni  A. — ^Determinations  de  la  declinaison  magn^tique  en  Danemark.    la.  I 

8«.    Copenhagne,  1891.     {Bull,  aead.  B.  Danoise  Se.  et  LtUr.,  IB91,  p.  116.) 


; 


A.  P.  W. — ^Aurorea  bor^ales  observ^es  i  Qodthaab. 

See  CoFBNHAOEK,  Ikstztdt  Mfr^BOLOGiQUB  DX  Daxbuajol. 

•  Pearce,  A.  J.— The  weather  and  its  prediction.    8®.     {Urania,  i.,  1880,  p,  6.) 

Peek,  C.  E. — ^Meteorological  observations  for  the  year  1890,  together  with  the  ^ 

ftduction  of  observations  for  the  lustrum  1886-90.     Rousdon  Observatory,  Devon.  : 

Vol.  vii.    4«.    London,  1891. 

Peking,  Inspectorate  Oeneral  of  Customs.— Medical  reports,  for  the  half- 
year  ended  8  Ist  March  1 889.    37th  issue.     4^     Shanghai,  189 1. 

'  II  Pemter,  J.  M.— Die  Windverhaitnisse  auf  dem  Sonnblick  und  einigen  anderen 
Qipfelstationen.      Vorgelegt     ....     18  Dec,  1890.      la.  40.      Wien,  1891.  '* 

{Denksehr.  math.-naturw.  CL  k,  Akad.  Witaensch.,  lviii.,p.  208.)  !' 

^ Palbs  kritische  Tage.     Sammlung  populftrer  Schriften  herausgegeben 

Ton  der  Gesellsch.  Urania  zu  Berlin,  No.  10.    la.  8".    Berlin,  1892.  i^ 

Pesthi  Eonigl.  TJng.  Central-Anstalt  f&r  Meteorologie   nnd  Erd- 

magnetismns. — Jahrb^cher.      xviii.-xix.   Bd.,   Jahrg.   1888-89.      2  vols.      4^. 
Bndapeat,  1890-91.  ! 

In  the  Hungarian  language  also.  il 

Petennann's  (Dr.  A.)  Mitteilnngen   aus  Justus  Perthes'  geographischer 
ibistalt.     Herausgegeben  von  A.  Supan.    87  Bd.,  1891.    4».     Gotha,  s.a. 

Philadelphia,  American  Philosophical  Society. --Proceedings  of  the 

American  l%ilosophical  Society  held  at  Philadelphia  for  promoting  useful  know- 
ledge.   Vol.  xxix.,  1891.    In.  8^    Philadelphia,  1891. 
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Philadeljhia,  Franklm  Institute.— The  journal  of  the  Franklin  Instimte, 
devoted  to  science  and  the  mechamc  arts.  Vols.  cxxxi.-cxxxii.,  1891.  S  vols. '  8^ 
Philadelphia,  1»91. 

*  PhilotechlLUS. — Remarks,  for  a  series  of  years^  on  barometrical  scales,  shew- 
ing ihey  arc  inadequate  to  predict  the  weather ;  the  results  of  these  obserTatieos 
exhibited  and  corrected  upon  a  new  and  enlarged  plan.  As  also,  an  iniproyement 
proposed  on  the  rain-gage  (sic)  ;  with  a  few  hints  of  the  effects  en  the  weather  by 
the  different  directions  of  the  wind.  Principally  intended  for  the  use  of  the  Farmer. 
8^    Edinburgh,  1814. 

Pola,  hydrographisches  Amt  der  k.  k.  Eriegsmarine.— Meteoroiogische 

and  magnetische  fieobachtungen.     1891,  Jan. — Dec,  and  Results,    oblong  la.  8^ 

K.  K.  hydrograpllisclies  Amt. — ^Mittheilungen  ans  dem  Gebiete  des 

Seewesens.    Jahrg.  1891.    xnc.  Band.    la.  8^    Pola,  1891. 

Contains  also  somQ  unnumbered  pages  of  meteorological 
observations  recorded  at  P<^a  during  1890-^91. 

II  Port  an  Prinoe,  Haiti. — T^gllche  meteorologische  Beobachtungen  im 
Jahren  1888-*89,  angesteUt  am  Petit  Seminaire  CaU^gei  St  Martial.  la.  4^ 
(Jahrb,  k.  k.  Centrai-Anst,  Meteor.,  Wien,  1888,  p.  121  ;  1889,  p.  121.) 

Porto  Rico,  Jefatnra  de  Obras  Ptllilicas  de  la  Isla  de  Puerto  Bico.— . 

Besdmen  de  las  observaciones  meteoroldgicas  verificadac.     1891.    Jan. — ^Dec.    8®/ 
Sheets. 

II  PotLCheti  G. — Nouvelles  observations  but  la  sardine  ocdanique.  4^.  (^Campt.' 
rend,  acad,  «c.  Paris,  cxii.,  1891yp.  744.) 

Rapport  k  M.  le  Ministre  de  rinstmction  publique  sur  le  fooctionnement 

du  Laboratoire  de  Goi^oameau  en  1889  et  sur  la  sardine,    la.  8®.     (Coolommiers, 
s.a.)     {Joum.  Anat.  et  Physiol.,  1890,  Nov. — Dec.) 

*  Powers,  S. — ^War  and  the  weather.  Revised  edition,  sm.  8^  Delavan, 
Wis.,  1890. 

Prague,  K.  K.  Stemwarte. — Magnetische  und  meteorologische  Beobachtun^^ 
....     1890.    51  Jahrg.     la.  4\    Frag,  1891. 

TechniflcheB  Bureau  des  Laudesculturrathes  fiir  das  K5nigreioh. 

Bdhmen. — Ergebnisse  der.  ombrometrischen  Beobachtungen  in  BOhmen  mr  das 
Jahr  1890.     4«.    Prag,  1891. 

In  the  Hungarian  language  also. 

— ..-^  Ergebnisse   der    Wasserstandsbeobachtungen    an    den   Flflssen 

Bdhmens  ftlr  das  Jahr  1890.    4«.     Prag,  1891. 

In  the  Hungarian  language  also. 

Puebla,  Obserratorio  Keteoreldgico  del  Coleffio  del  Estado  de  Puebla. 

— ^Besumen  correspondiente  a  cada  dia.     1891,  Jan. — ^Dec.    sm.  f°. 
\-      , 

Bagona,  D. — Gli  osservatorii  meteorologici  di  montagna.  Letta  (in  francese) 
nel  giomo  19  Sett.  1891,  innanzi  alle  due  sezioni  riunite  di  fis.  e  di  meteor,  del  Congr. 
tenuto  in  Morsiglia  dalla  Assoc,  fran^.  avanc.  sc.    8^.    Modena,  1891. 


Jtauli2L  y. — Sur  Ics  observations  pluviom6triques  de  M.  H.  Carlier  k  Saint- 
Martin-de-Hmx  (Landes).   la.  8*».    iAnn.  Sac.  MStior,  Fj-ance,  xxxix.,  1891, jp.  89.) 

Biggenbach,  A.— Collectanea  cur  Basler  Witterungsgeschichte.  Wissensch. 
Beilage  zum  Bencht  flbcr  das  Gymnasium,  Schuljahr  1890-91.    4^    Basel,  1891, 

'  11  — '■ Die  NiederschUffs-Verh&ltnisse  von   Basel.    .  ia.  4^      Znrieh,  1891.> 

(J)er^lt8chr.  schweiz,  naiurf.  Gesellsch,,  xxxii.,  2,  1891.) 

II  Witteroogs-nebersicht .  des  Jahres   1390  nebet  >  Mittelwerten  fi&r  daf 

Decennium  1890-91.      8».     Basel,  1891.      (Verhandl.  mUurf.    GeseUsch.  Basel, 
ix.  Theil,  2  Heft,  p.  $88.) 

' Zur  Wolken-Photographie.    8».    Dated,  Basel,  1891. 

*  Bimbault,  E.  F. — Old  ballads  illustrating  the  great  frost  of  1688-4  and  the 
Uax  on  the  ^iver  Thames .  Collected  an4  edited  by  $.  F.  Bimbault;  Printed  for 
the  Percy  Society,    l^o.  xlii.    sm.  8".    London,  1844. 


Bio  de  Janeiro,  Observatorio.— I'^ho^o  de  uma  climatologia  do  Bnudl  por 
E-Morise.    la.  8^    Kiode  Janeiro,  189 1. 

In  the  BYench  language  also. 


.   Bijposto,  OBaervatorio  Keteorologico  del  S.  Istifciito  Kautico.— BoUettino 

mensue.    Anno  xtu.,  1891.    Fasc.  1-12.    sm.  f.    Biposto,  1891. 
Some,  Specola  VaticaiLa.~PabblicazioDi.    Fubc.  i.     sm.  K     Roma,  ]  891.    , 

Hffido  Gentrale  Meteorologioo   e   Geodinandco  ItaUano.— 

Annali.    Serie  ii.     Vol.  ix.,  1^87,  Farte  1-5.    5  yoU.     sm.  f*.     Boma,  1889-91. 

■   ■■         '  ■  '  BoUettino  meteorico.    Anno  xiii.,  1891,  Jan.  l^-Dec.  31.     la.  A\ 
Sheets. 

__  Bivlsta  JMeteorico-Agraria.     Anno  arii.,  1891,  N.  1^6.    la.  8?. 

{^Roma^  1891-92.) 

Engby  School  IJIatural  History  Society.— Report   •   «    .   for  the  ye^r 

1891.     S^.     Bugbj,  1892. 

*  Sussell)  Hon.  R. — The  spread  of  influenza:   its  supposed  relations  to  atmo- 
spheric conditions.     8**.     London,  1891. 

St  FetersbTirgp,  Kaiserliche  Akademie  der  Wisseiiscliafteit.— Beper- 

torinm  far    Meteorologies    .  .    Bedigirt  von  H.  WUd.     Bd«  xiv.    «m.  fK 

St.  Petersbnrg,  1891. 

HaiserL  Bussische  Geographisclie  Gesellschaft— Beobachtangen 

der  Bussischen  Polarstation  auf  Nowaja  Semlja.  I.  Theil.  Magnetische  Beobach- 
tungen.  Bearbeitet  von  K.  Andxejeff,  Herausgegeben  iinter  redaction  von 
B.  Lenz.    la.  4*^.    s.l.,  1891. 

In  the  Biusian  language  aUo. 


-1 Observatoire  Fhyviqne  H^t^oroloffiaiie.— Bulletin  m^ttenaogiqae. 

1891,  Jan.  l^Dec.  31.    ^.     Sheets. 

In  the  Russian  language  also. 

Ftjsikaliflclies  Central-ObservatoriiuiL—Annaien  .   .   .  henoa- 

gegeben  von  H.  "Wild.  Jahrg.  1890.  Theil  i.  undii.  2  vols.  sm.  f>.  St.  Peterf- 
buifig,  1891. 

San  Fernando,  Institnto  y  Obserratorio  de  Marina.-~Anaie8  .    .    . 

Fablicados  .  .  .  por  el  Director  Don  C.  Fujazon.  Seccion  2*.  Observaciones 
meteoroldgicas.    1890.    f*.    San  Fernando,  1891. 

■  ■■     Boletin  meteorologico.     1888,  Jan.  1-  June  29.    sm.  f*.    Sheets. 

?  Discontinued. 

II  SanSBIUre,  H.-B.  de. — Observations  m^t^orologiqaes  faites  an  Col  da  G^airt  dn 

5  au  18  jniUet  1788.  Avant-propos  par  H.  de  Saussure.  la.  4**.  Geneve,  1891. 
{Mint.  soc.  phifS.  hist.  not.  Genkve.     VoL  suppl.,  1 890,  JVb.  9.) 

Scbaab,  F. — Admiral  Fitz  Boy'8  Witterungsanzeigen  und  Stunusignale.     sm. 
8".     {Atmanach  Gsierr,  Kreigsmar.,  Wieitf  18C4.) 

.  .  Sidureiber,  F.--iAntrage  und  Darlegungen  v\  den  Fragen:  3,  6,  8,.  25,  26,  27,  30, 
48,49,  des  promorischen  Progranuns .  vom  •!  J.uli  1891  fflr  die  Verhiuidluiigaii 
der  Versammlung  der  Directoren  der  meteorologischen  Centralstellen  der  Erde  in 
MQnchen.    la.  A^,    s.l.ca. 

II  ........  Untereuchung  fiber  die  Periodicit&t  des  Niederschlages  im  Kfinigrtich 

Sachsen.     sm.  f?,     (^Meteor.  Zeiischr.,  1891,  Dec,  p.  441.) 

•    I!  Schtick,  A.^Taifun  im   S^den  der  Meiaco  sima  Qnippe  <N.  W.  Paeifik). 
1865,   Sept.   2-5-6.    S^.      (FerA.  Ver.  Naturic,  Untsrhaltung  zu  Hamburg j  vii., 
.1886-90.) 

■  Zwei  Taifune  in  der  China-See,  deren  Zentrum  naoh  einer  sudMeh-von 
W0St  lieg^qdea  Bicb^ung  zog.  1870  Oot.  9-14  u.  1872  Sept  10-U.  8».  (K£rA. 
Fer.'JVia/ttrw.  J/n/erAaZ/ttH^  211 //flmftury,  vii.,  1886-90.) 

Seelaad,  F.— Magnetische  and  meteorologischc  Beobachton^en  su  Elagenfurt. 
Dec.  1890— Nov.  1891  and  year.    8».    fl.l.e.a. 

.  ShoxiUaadf  F.  F.-*Temperatare  of  the  sea  at  various  depths^  between  BoHibay 
and  Aden.     (1868.)     By  Capt.  P.  F.  Shortland,  H.M.S.  "  Hydra."    am.  f°.     Sheet; 

Silnu  J.  A..da.— As  chuvas  em  Lisboa.  4<».  (Aftroi.  Acad,  H^,  Sc,  Zisboai  1» 
C/;,  n.,  Paw  ii.,  1861.) 

— ^-^'Ifotifiift  dos'trabalhos  magnedcoaex^cutadoa  no  obserratorio  meteorologioo 
do  Inffmte  D,  Lniz  na  esc^la  polytechnica.  .  4*».  (Mem,  Acad,  H.  Sc.  Lisbixu  1* 
t5!.;1gr:,  PdrfiJ.,  1861.)  

Singapore,  Principal  Hedical  Officer,  Straits  Settlements*— Anaual 

iiieteoirological  report,  Straits  Settlements,  for  the  year  1890.    sm.  f*.    8.1.e.a. 
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II  Sinffor,  K. — Die  Wittenug  in  Sttddentschland  1861-1890.  Knrxe  monfttliche 
UeberaicEteD.  la.  4".  Mdnchen,  1891.  (JBech.  meteor.  Stat,  JT.  Bayem^  zii., 
1890.) 

II  Staeili  A.  St — Die  Aendenuu^  det  Lnftdmokes  w&hrend  einer  totalen 
SoDnenfinstemifli.    la.  8".    (^wt.  Hjfdr.mar,  Meteor .^  1891,  Mai.) 

*    Stockholm.  Acadimie  Boyale  des  Sciences  de  SuMe.— Bxplontion 

intematiooaie  det  r^gioni  polaires,  1882-1888.  Obserratioiiafoites  aa  Cap  Aordaen, 
Spitsbeig,  par  l'£zp6ditioo  Sn^dotse.    T6me  i.    la.  4*.    Stoekholm,  1891. 

Stockholm.  XbngL  SveiiBka  Tetenskape-Akademie.— Heteoroiogiska 

lakttagelser  i  JSverige  ntgifiia  af  Kongl.  Srenika  Vetenakapt-Akademien,  anstilda 
och  ntarbetade  under  inaeende  af  meteorologiska  Central-Anftalten«  Bd.  xzviii. 
Sdra.  ser.,  Bd.  U.    1886.    la.  4*.    Stockholm,  1891. 

In  the  French  language  alao. 

'    MeteorolOgiBka  Central-Anfftalt.— M&nadsOfrermgt  af  vlderleken  I 

Bverige  .till  landtbrokets  tjentt  utgifven  under  meteorologiska  Central-Anstaltena 

inaeende  af  Dr.  H.  E.  Hamberg.    Arg&ng  xi.     1891.    f^.    Stockholm,  1891. 

Stonyhurst  College  Observatory. — ^Besalts  of  meteorological,  magnetical,  and 
aolar  obterrations.  By  the  Bev.  w.  SidgreavCS.  1889-91.  8  vols.  sm.  V*. 
Market  Weighton,  1890-91  and  Clitheroe,  1892. 

The  Appendix  contains  *'  Besults  of  meteor,  obsns.  taken  at  St.  Ignatins* 
College,  Malta,  bj  the  Rer.  J.  Scouss.     1889,  1890,  1891." 

II  Stracheji  B.,  and  Whipple,  G.  X.— Cloud  photography  conducted  under 
the  Meteorological  Council  at  toe  Kew  Observatory.  9f*.  (Proc.  R.  See,,  zlix.^ 
1891,^.467.) 


Stuttgart,  KonigL  statistisches  Laadesamt—Mitteilungen.   iii.jahrg., 

1891,  Noa.  1-12.    la.  8*.    Stuttgart,  8.a. 

Contiuns  "  WitterungsClbersicht    .    .    .    nach  den  Beob.  der  wtlrttemb. 

meteor.  Stationen." 

Meteordoffische  GentralBtation.— Dentaches  meteorologischea  Jahr- 

bnch.  Jahrff.  1890.  Meteorologische  Beobachtungen  in  Wurttemberg.  Mitteilun- 
gen  der  mlt  dem  KOniglichen  statifitischen  Landesamt  rerbundenen  meteorologUchen 
Centralstation.    Bearbeitet  you  L.  Heyer.    la.  4°.    Stuttgart,  1892. 

SrULdeU,  A.  F.— -Askyidren  i  Finland  1890.    8o.    Helsingfora,  1891. 

Sydney  Obseryatory. — ^Abstract  of  meteorological  obserrationfl  made  in  New 
South  liVales,  during  tbe  yean  1865  and  1866  :   under  the  direction  of  Q,  "SL 
'SmaUey.    !»•  S^    Sydney,  1869. 

—  —  Meteorological  observations  made  at  the  Government  Obaervatorr, 
Sydney,  .  .  .  under  the  direction  of  0.  B.  SmaUey  *nd  H.  C.  BusscU. 
Jan.  1867~-Dec.  1877.    la.  8«.    Sydney,  1867-79. 

From  Jan.  1871  the  title  has  the  addition — <*  And  an  abstract  from 

the  country  stations." 

[  3  Meteorological  observations  at  Sydney.     1890,  Jan. — Dec.    8®. 

s.i.ej.* 

— *-— Weather  maps.    July  1, 1880— Mar.  81,  1888.    8  vols.,  sm.  4«. 

8.1.e.a. 

Weather  chart  of  Australia  and  New  Zealand.     1890,  Jan.  1 — 

Dee.  81.    f.    Sheets. 

•    Royal  Society  of  Kew  Sonth  Wales.— Journal  and  Proceedings. 

Vol.  xxiv.    8".    Sydney,  s.a. 

Symons,  G.  J. — British  rainfall,  1890.  On  the  distribution  of  rain  over  the 
British  Isles,  during  the  year  1890    .     .     .    8^    London,  1891. 

Symons's  Monthly  Meteorological  Magazine.— VoL  xxvi,  i89i.    8«. 

London,  189S. 

Syracuse,  Osservatorio  Centrale  di  Siracusa.-~Osservasioni  meteoroiogiche 

fatte  nell'  osservatorio  centrale  di  Siracusa  e  nelle  stazioni  deUa  rete  meteorico- 
agxaiia  della  provincia.    Anno  zv.,  1891,  Jan. — ^Dec.    8^    Siracusa,  1891. 

Tacuhaya^Observatorio  Astron6micoNacionaL— Anoario.  1892.  Anozii. 

Formado  bajo  la  direcci6n  del  Ingeniero  A.  Angniano.     sm.  8«.    Mexico,  1891. 

Tananarive.  Observatoire  Boyal  de  Madagascar.— Observations  m^t^oro- 

logiques  faites  a  Tananarive  par  E.  Colin.    Vol.  u.   1890.    8<*.    Tananarive,  1891. 
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lainyy  H.-^Balledn  de  meteorologte  d/aamiqne  pour  Tetude  des  grahdi  inouVe- 
mentfl  de  ratmospb^re.  Nos.  2-S.  Ayrii  12  et  16,  1873.  2  sheets,  4°.  Paris, 
187S* 

'  Observations  des  pluies  de  sable.    4^    Dated,  Paris,  1873.  ■- 

'  *  Taylor,  A.-^A  comparative  enqairy  as  to  the  preventive  and.  curative 
influence  of  the  climate  of  Pan  and  of  Montpellier,  Hy^res,  Nice,  Borne,  Pisa, 
Florence,  Naples,  Biarritz,  etc.,  on  health  and  disease,  with  a  description  of  the 
watering  places  of  the  Pyrenees  and  of  the  vurtues  of  their  respective  mineral 
souroes.    A  new  edition,  considerably  altered  and  enlarged.    8^    London,]  856..    • 

Tebbutt,  J. — Report  of  Mr.  Tebbatt's  Observatory,  the  Peninsula,  Windsor,  New 
Sooth  Wales,  for  the  year  1890.    8«.    Sydney,  1891. 

■  Besults  of  meteorological  observations  made  at  the  private  observatory 
of  John  Tebbutt,  the  Peninsula,  Windsor,  N.  S.  Wales,  in  the  years  1886-9l>.*  Mnrf>. 
Sydney,  1891.  ..  . 

The  ■  Sydney  Observatory  and  the  •*  Sydney  Morning  Herald."    A  plea- 

for  astronomy  in  New  South  Wales.    8^    Sydney,  1891. 

*  It  ThomtOll)  B. — The  comparative  climatology  of  London  and'  the  .chief 
English  health  resorts,    sm.  8<^.    London,  1891.     {Lancety  Sepi,  20,  1890.) 

'  Tiftia.  Phyiikalisches  ObBerTatorinin. — Beobachtungen  der  Temperatur 
des  Srdbodens.     1884,  1885.     2  vols.    la.  8^    Tiflis,  1886, 18U1. 

In  the  Russian  language  alao. 

1884  has  a  Supplement:  Beobachtungen  am  Radiations-Thermometer 

in  den  Jahren  1881-1884. 

Magnetische  Beobachtungen.     1890.    la.  8^    Tiflis,  1891. 

In  the  Russian  language  also. 

.~^—  ■  Meteorologische  Beobachtungen.     1890.    la.  8**.    Tiflis,  1891. 

In  the  Russian  language  also. 

*  i  TillOy  A.  d6. — R6pi|rtition  g^ographique  de  la  pression  atmosphSrique  sur 
le  territoire  de  TEmpire  de  Russie  et  sur  le  Continent  Asiatique  d'apr^s  les  observa- 
tions depuis  1836  jnsou'k  1885.    Avec  ath&s  de  69  Cartes,    la. 8o.    (it.  Petersburg), 

1890.  [Mem.  Imp.  BuMtan  Geogr.  Soc.^  zxi.] 

Todd,  C. — Artificial  rain-production.  The  Crovemment  Astronomer  interviewfed. 
Newspaper  cutting.    (^Adelaide  Evening  Journal,  IB^9\,  Nov.  SO,)   . 

——— The  past  summer.  (1890-91.)   Newspaper  cutting.   (Adelaide  Advertieer, 

1891,  Apl,  29.) 

Tokio,  Imperial  ICeteorological  Observatory.— Report  of  the  meteoro- 
logical obeervanoDs  in  the  Empire  of  Japan.    1886*1891.    6  vols.    la.  8^    8.l.e.a. 

In  the  Japanejw  language  also. 


Meteorological  Central  Observatory.— Annual  meteorolngicai  report. 

1888,  Pitft  ii. ;  1889,  Farta  i.  and  U. ;  1890^  Parts  i.  and  ii.     5  vols.    la.  8^    8.1.eju 

In  the  Japanese  language  also. 

.    I  ■  Cautionary  signals.    f°.    Dated,  January,  1892. 

_.     ■  Tri-daily  weather  maps,  reports,  remarks,  and  indications.    1890r 

91,  Jan. — ^Dec.    4«. 

In  the  Japanese  language  also. 

Tonga. — Statistics  of  the  Tonga  Islands  for  the  year  epded  81st  December,  1889. 
sm.  f>.    6nva,  1891. 

Contains  met.  obsns.  for  1890 

-  ToroaitO,  lEagnetical  Observatory. — General  meteorological  register  for  the 
year  1890.    8^    s.l.e.a. 

'       Meteorological  Service,  Dominioii  (^  Caiiada.-~Monthiy  weather 

review.    1891,  Jan. — Dec.    la.  4^    s.l.e.a. 
Report.    By  C.Orpmael.     1887.    Ui.  8^.    Ottawa,  1890. 

Trieste,   I.   S.  Accademia   di  Commercio  e  nfantica.— Osservazioni 

meteorologiche  institnite  all*  Osservatorio  Marittimo.   1891,  Jan. — Dec,  and  Results, 
oblong  la.  8<».    Sheets. 

*  ■ 

Osservatorio  Marittimo. — ^Rapporto  annuale    .    .    .   contcnente  le 

bsservazioni  meteorologiche  c  mareografiche  di  Trieste    .    .    .    per  rannos  1888, 

1889.  Redatto  da  F.  OsnagM  e  da  E.  MazeHe.    Vol.  v.-vi.    2  vols.    la.4«. 
Trieste,  1891-92.  .      .  ' 
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TrinidlML,  Bonl  Botanie  GkuAemu— AmiMi  »epart*    188»^90.  .  2  vols.    f>. 

Le.a.  and  Port-of- Spain,  1891. 

__  Meteorological  results    ....    for  the  year  1890.    f*.    8.1.e.». 

Meteorological  Betttrns.    1891,  Jan. — Dec.    sm.  f".    Sheets. 

Tuctunan,    Oflcilia   Qxmnica.~-Boletiii.     Tomo  i.     I888.     8*.    Tncqnum, 
1888, 

II  Turin  Oaaeryatorio  della  B.  UniveraitA.— Osservazlotil  mettoroiogiche 

....    1890   ....    calcolate    dal    G.    B.    Rizzo.    la.  8°.    Todno,  1891. 
Atti  B.  Aeead,  Sc.  Torino,  xxvi.,  1891.) 


Societik  Meteorologica  Italiana. — Annuario  meteorologico  italiano. 

AmifQ  Til.  1892.    Bm.  8«.    Torino,  1892. 

II  XXV,  AnniYersario.    8<».    Torino,  1891. 

— ^^—  ■  BoUettino  mensoale  puhhlicato  per  cnra  dell'  Osservatorio  centrale 

del  Beal  Collegjo  Carlo  Alberto  in  Moucalieri.  Serie  ii.,  voL^zi.  (della  intefa 
Collezione  vol.  xzvi.)     1891.    sin.  f*.    Torino,  1891. 

Tyrer,  R. — ^The  meteovologj  of  Cheltenhaoi.  Abstract  of  «ieteoro)iQgical  obaer- 
vations  takfoi  at  the  ^lodem  School,  Cheltenham,  during  1391'.    la.  I**.  \^  Si^eet, 

II  Unterwesrer  J. — liber  die  Ueinen  Perioden  der  Sonbenileeken  und  ifare 
Bexiehung  zu  einigen  periodischen  Erscheinungen  der  Erde.  la»  4<*.  tyieOj  189 1« 
{Denkschr.  math.-naturw.  CI.  k.  Akad,  Wissench.,  Iviii.) 

Upsala,  Observatoire  Kit^orologiqne  de  ]tJ]iiveniM.*^Baiietiii  mensnel. 

Far  H.  H.  HildebrandSSOlL    ^cxii.,  1890.    la.  4*.     Upsal,  1890-91. 

Vtredit,    Koiiinkl\jk    Vedftrlaudsch    MeteoTolofiisch    Instituiit— 

Kederiandsch  meteorologiscb  Jaarboek.     1890.    oblong  S*'.     Utrecht,  1891. 

■  Routen   voor   Stoomschepen  tusschen   Aden   en  Nc^deTIandsoh 

Oost-lndie.    oblong  la.  8*>.     Utrecht,  1891. 

In  the  French  language  also. 

II  Veeder,  M.  A.— The  zodiacal  light,  la.  8».  Rochester,  X.Y.,  1891.  (Proc, 
Boch.  Acad.  Sc,  i.,  p.  137.) 


.  K.  K  Central- Anstalt  fflr  Meteorologie  imd  ErdmagnetiflmiiSr— 

Beobocbtungen.     1891,  Jan. — Dec,  and  Results.    8<*. 

— ; Jahrbiichw.     1889.    Neue  Folge  xxvi.  Bd.    la.  4«.    Wien,  1890. 

Telegrafischer  Wetterbericht.     Jahrg.    xv.,   1891.      Jan.  1  — 


Dec.  81.    la.  40.    Sheets. 


is.  Eonigl.  geographische  OesellBchaft.— Mittheilnngen.    i89o. 

xxxiii.  Bd.  (der  neuen  Folge  xxiiL)    la.  8*.    Wien,  1890. 

Yilafrauca  del  Panadas,  Obseryatorio  Meteorolteico.-^^bservaciones 

efectuadas  durante  el  ano  1891     .         .    .    Publicadas  por  ei  Director  J,  Balta 
de  Cela.    hi.  S"*.     Vilafrancn,  1892. 

II  Vincent,  J. — Cirro-stratu«  et  alto-stratuj*.  4".  {Mim,  cour,  M  m4m,  sav, 
trang.,  aead.  B,  sc.  ^c.  Belgique.,  Ki.,  1891.) 

II  __^  ContrAle  des  abris  thermom^triques  de  Tobscrvatoire'  d'Uc(Jle>  la.  4*. 
[?  Ann.  Obs.  B.  Bruxelles.] 

YdlckeTy  K. — Untersnchuncren  dber  das  Intenralt  jrvifichei)  der  Blttthe.  and 
Fmchtreife  von  "  Aesculus  Hippocastanum  "  uud  *'  Lonicera  tartarica. "  8^. 
Giessen,  1891. 

*  Washington.— Correspondence  respecting  the  International  Marme  Con- 
ference, held  at  Washington,  1888-89.     sm.  f^.    London,  8.a« 

( Department  of  Agriciiltiire.>'-Report  of  th^  Oommts^ioQer  of 

Agriculture.     1888.     la.  8°.     Washinffton,  1889. 

Continued  as— 

Beport  of  the  Secretary  of  Agriculture.     1889,1390.    2  vols.    Im. 

8°.    Washington,  1889-90. 

Weather  Bnrean.— Special  report  of  Chief  of  the  Weather 

Bureau  to  the  Secretary  of  Agriculture,  1891.    8**.     Washington,  1891. 

Hydrographic    Office.--Pilot   chart's   of  the    North  Atlantic  Ocean, 

1891>van. — Dec.  and  supplements.    Charts,  la.    0^. 

Signal  Office.— Annual  report     1890.     8».     Washington,  1890. 
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W^hingtOBf  Sigiud  Office.— Bibliography  of  meteocolofor;  A  elasaed  <iafta« 
logue  of  the  pnotea  litentta^  of  meteorology  from  the  origin  of  pr(Dth]ig[  io  the 
dose  of  1881 ;  yrith  a  sapplemeiit  to  the  close  of  1889,  and  an  aaihor  iadex.  IVe« 
pared  onder  the  direction  of  A.  W.  Groelj.  Edited  by  Q.  L.  Fassig.  iPart  iv. 
Storms.    4^    Washington^  1891.  •   .    <■  .    .v. 

.........  I     Charu  showing  the  ayerage  monthly  doudinen  inthie  TTnited 

States,    la.  f .    Dated,  Washington,  1891. 

_  Charts   showing   ayerage  velocity   arid   directiou  cf  the  uted, 

prepared  from  obserrations  for  seventeen  years,    la.  f*.    Dat^d;  Washibgton,  1891.' 

'  —  Charts  showing  the  isobars,  isotherms^  and  winds  iirthe  Fnlled 

States  for  each  month  from  Jannary,  187 1 ,  to  December, !  878.  la.  4*.  Washington, 
1891. 

— —  — .—  Charts  showing  jthe  probability  of  rainy  days  prepared  ffom 
observations  for  eighteen  years.,    la.  f^.    Diated,  ^''ashington,  1891.  , 

* ^—  History  of  the  Signal  Service,  Army  of  the  United.  States,  and 

special  catalogue  of  the  U.S.  Signal  Service  exhibit  at  the  International  Exhibition 
of  Eleetricity.    la.  8*».    Paris,  1881. 

— :— r  — ;....-.  Internatioijal  monthly  charts  of  mean  pressures  and  wind  directions 
at  7  a.m.  Washington  mean  iiilie,  for  1889  and  1989.    la.  f».'    s.!.e.a. 

_  Mean  temperatures  and  their  corrections  in  the  XTnited  StatesI 

By  A.  McAdie.     la.  4<>.     Washington,  1891. 

Monthly  Weather  review.      1891,  Jan'.^Deo.  and  Soppl.     '4«. 

Washington,  1891-92. 

' '' Normal  tempevatore'  diartii  by  defies  far  the  tTbited  States  and 

the  Dominion  of  Canada,    la.  f*.    Washington,  18*jl. 

War  Department  weather  map.     1891,  Jan.  l-.^— Dec.  81.    la.  f*. 

Sheets.  .     •, .  -  •  - 

United  States  Kayal  Obseryatory.— Magnetic  observations  at  the 


United  States  Naval  Observatory,  1888  and  1889,  by  J.  A.  HoogewerfF.    4o. 
Washington,  1890.    (  Washington  Obsns.,  1886,  App.  1.) 

*  Weather  GkNisip.    la.  8^     (CAa}n6«-.^'»,7oiim.,  viii.,  18?1,|).  497.") 

Weihrauc]!.  K. — Meteordloglsche  Beobachtuugen  angestellt  in  Dorpat  in  den 
Jahren,  1881^5.    xvi. — xx.  Ja&g.,  iv.  Hd.    la.  8".    Dorpat,  1891. 

For  continuation  see  Weihraucu,  E.,  und  Obttuvgen,  A.  yon. 

und  Oettmgen,  A.  yon. — ^Meteorologischo   Beobachtungen  angestellt 

in  Dorpat  in  der  Jahren  1886-1890.    xxi.-xxv.  Jahrg.,  v.  Bd.    la.  8^    Dorpat^ 
1892. 

*  WeiT|  CaptailL— Azimuth  diagram,    la.  f^.    London,  1890. 

WeU22lgtOD,  Meteorological  Department.— Betum  of  rainfall,  in  inches, 
for  each  month  of  the  year,  at  the  four  principal  stations  in  New  Zealand,  from 
January  1881,  to  August  1891,  with  diagrams,    i^.     Wellin«rton,  1891. 

Meteorological     Office. — [Meteorological     observations    in    New 


Zealand.]     1890.    sm.  f.    {Statut,  New  Zealand,  \S*JO,  p.  80.) 

Wetter,  Das. — ^Meteorologische  Monatschrift  f iir  Gebildete  nller  Stilnde.  Her- 
ausgegeben  von  B«  AflBinann.    viii.  Jahrg.,  1891.    la.  8°.    Braunschweig,  1891. 

Wetsel,  C. — Jahres-Snpplement  zar  Davoser  Wetterkarte  fiir  das  Jahr.  1886 
la.  f «.    Sheet. 

See  also  Davos. 

I!  Whipple,  0.  M.,  and  Dines,  W.  H  —  Beport  of  the  wind  force  Committee 
on  experiments  with  anemometers  conducted  at  Hersham.  Drawn  up  by  O.  M. 
Whipple  and  W.  H.  Dines,  la.  £•.  CQuart.  Joum,  B.  Meteor.  Soc.,  xiv.,  1888, 
p.  253.) 

Whjtti'peTf  E. — How  to  use  the  aneroid  barometer.    8«.     London,  1891. 

II  Wisrert,  T. — Trombe  de  Wimmerby  le4  Juillet,  1890.  Note  communiqu^e  le 
12  Nov.  1890.    8<».    Stockholm,  1891.     [K.  Svenska  Vet.-Akad.  Handle  Bd.  xvi.) 

Wildf  H. — ^Mittheilungen  der  intemationalen  Polar-Commisbion.  Redigirt  voc 
H.  WUd,  beraosgegeben  auf  Kosten  der  Kaiserlichen  Academic  der  Wissenschaften 
in  St.  Petersburg,    sm.  f>.    St.  Petersburg,  s.a. 

In  the  French  and  English  languages  also. 

II  ._  Nadel-Indinatorinm  modificirter  Constroction.  sm.  f^.  St.  P^ters- 
boargy  1890.     {Mim.  Acad,  Imp.  Sc,  St.  Petersb.,  vli*  »A-.,  xxxvii..  No.  6.) 
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II  Wfld,  H. — Obcr  den  Einflusfl  der  Aufstellung  anf  die  Angaben  der  Thermo- 
meter zar  Bestimmunff  der  Lufttemperatiir.  em.  ,f^.  St.  PoterBborg,  1891. 
{Rqtert.  Meteor,,  xiv..  No,  9.) 

Wiltshire  BainfalL— 1890-91.    2  vols,    obloog  8«.    Marlboroagh,  1891-92. 

•  II  WdUnj,  E. — UDtersachongea  fiber  das  Verhalten  der  atmotpbSriscben 
Kiederschlftge  zur  Pflanze  iind  sum  Boden.  No.  4.  Die  DnrebfeachtuDg  des 
Bodens  iteitens  der  atmospbftrifchen  Niedersoblftge.  8^  {Foreckungen  au/  dem 
Get,  Agrik.'phyM,f  Heideiberg,  xiy.,  Heft  1,  2.) 

;  ij  — — —  Untersachungen  tlber  die  PermesbiUtAt  des  Bodeni  ffir  Wasser.  8**. 
(Foreckungen  aufdem  Geb,  Agrik,'phys.,  Heidelberg,  xiy.,  Heft  1.  «  2.) 

*  Wormelli  B. — ^Plotting,  or  graphic  mathematics,    sm.  8**.    London,  s.a. 

Tale  Observatory. — Report  for  the  year  1890-91,  presented  by  the  Board  of 
Managers  of  the  Observatory  of  Tale  University  to  the  President  and  Fellows, 
la.  8*.    s.].e.a. 

Tork,  Yorkshire  Philosophical    Society.— Annual  Report    .... 

for  1890.    la.  8o.    Tork,  1891. 

*  Zeitschrift  f&r  wissenschaftUche  Geographic  nnter  Mitberiicksicbtigang 

des  hoheren  geographischen  Unterrichts.  Herausgegeben  von  J.  X.  Kettler. 
Bd.  viii.    la.  S^.    Weimar,  1891. 

Zi-ka^weiy  Obserratoire  Hagnitique  et   M^tiorologique.  —  BaUetln 

inensael.    Tome  xvi.,  ann^  1890.    sm.  f^.    Zi-kar-wei,  1891. 


Zftrich,  Schweiz.  Departement  des  IimenL.--6raphi8che  Dacsteilung  der 

schweisenschen  hydrometnschen  Beobachtungen.     1891.    la.  f*.    Sheets. 
For  the  second  half  of  the  year  the  title  is  in  French. 
.......^   ,  Tabellarische  Zasammenstellong  der  Haupt-Ergebnisse  fur  1887, 

1888.  ^.  .  Bern,  s.a. 

In  the  French  language  also. 

— —  Schweizerische  Xeteorologische    Central-Anitalt. -- Anualeii. 

1889.  Der  '*  Schweiz.  meteor.  Beob."  xxn.  Jahr.    4^    ZCirich,  8.a. 

,   ■  ■  Wetterbericht.     1891,  Jan.  1— Dec.  81.    sm.  f».    Sheeto. 
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APPENDIX  XVI. 
Account  of  Receipts  and  Payments  for  the  jear  ending  31st  March  1892. 


KBciiFrfl. 


I 


Paticbhtb. 


«    s.    d. 
Balance  from  year  1890-91  - 

FBrHunentary  Vote  - 

Bepajment      of      expenses 
chuged  under — 

(I.)  Incidental 
expenses    -  12  14    6 

(S.)  Expenses 
incid^talto 
International 
Meteorological 
Congress   -  18  10    0 

(8.)  Observa- 
tories 10  14  10 


Supply  of  Ikfobhation  : 
D.W.  Charts  and 

Forecasts  -  247  18  11 
6  p.in.  Charts  -  26  0  0 
Monnation  for 

Press      Agen- 

des^&c.  -  121  18  11 

Telegrams         -    61  10    2 


SlLB  OF  IkBTBUMSNTS,  &C.  : 

Eoyal  Navy  (A)  25  12  8 
Mercantile     Ma- 
rine aooonnt  (B)  40    5  4 
M.O.  account     -  46    0  2 


Commissions  executed  for 
Colonial  and  Foreign  Insti- 
tations,  8:c  (C)    - 

Comnussion  charged  on  work 
done  for  Colonies,  &e. 


a 


8,101 
15,800 


s.    d. 
1     2 

0    0 


41  19    4 


455  18    0 


111   17     9 

199  15     6 
IS     4  11 


19,228  16     8 


ADHZKZBTJtAnON : 

Payment  of  Council  - 
Secretary       -  - 

Salaries  and  wages     - 
Bent,  fuel,  and  lighting 
Incidental  and  contin- 
gent expenses : — 
Attendance,  cleaning, 

&c. 
Furniture  and  fittings 
Expenses    incidental 
to         International 
Meteorological  Con- 
gress 
Pensions 
• 

Spboxal  Bbsbabohxs 

Land  METBOBOLoar: 
Observatories  and  sta- 
tions 
Salaries:  — ^Discussion 
and  reduction  of  ob- 
servations - 

WsATHEB  Informa- 
tion AND  FOBB- 
CASTB: 

Telegraphic  reports 
and  storm  warnings 

Salaries :  --  Prepara- 
tion and  issue  of  re- 
ports and  forecasts  • 

Inspections: 
Salaries  and  travelling 
expenses    - 

Ocean  Meteorotxkst  : 
Salaries : — Discassion 
and  reduction  of  ob- 
eervatioDs  - 
Expenses  incidental  to 
the  supply  of  instru- 
ments : — 
Proportion    for   care 
and     issue    of    in- 
struments  - 
Boyal  Navy  - 
Mercantile  Marine 
Distant    ishind     and 
coast  stations 

Commissions  executed 
for  Colonial  and 
Forei^  Institutions, 
&c. 

Balance: 
Casli  at  Bank 
„    at  Oi&ee 


£  s.  d, 

992  10  0 

800  0  0 

798  6  0 

702  11  2 


889  11     9 
201  18  11 


38     2 
186  16 


9I 
4 


8,645  11     2 
1,271     4    0 


2,600  19 
1,825  12 


1,670  12     0 


200  0 
254  11 
223  13 


0 
5 
8 


26  12  11 


1,618  14     9 
89  13     1 


£ 


£    s.    d. 


4,099  11  11 
904    5    2 


4,916  15    2 


4,426  11     a 


584     0  11 


2,875  10    0 


218  14    6 


1,708     7  10 


19,228  16     8 


In  the  year  1891-92  the  sum  of  1,527/.  6s.  Irf.  was  paid  to  the  Post  Office  on  aceount  of  inUmd 
•ad  foreign  tel^rams,  allowances  to  clerks,  and  rental  of  private  wires. 
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USir  OF  PDBLICATIdKS^&a  issued  mider  the  JUthority 

of  the  Het^^KTolog^ical  ConnciL    ,  , . 


•x  '• 


.     >         i.        ».  ... 

•  .     .  I  •»»>      -I      •  -  f     i'  1 
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edition,  revised.)  "2*. 

61.  A  Barometer  Manual  for  the  Use  of  Seamen.     Is.  Sd. 
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84.  Beport  of  the  Meteorological  Council  for  1888-89.     h\d. 
♦85.  Weekly  Weather  Beport  for  the  year  1888.  Vol.  V.    Second 
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93.  Harmonic  Analysis  of  Hourly  Observations  of  Air  Tem- 

perature and  of  Pressm*e  at  British  Observatories.     12*. 
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Third  Series.'  %d,  per  week.  With  Appendices  and 
Monthly  Supplements,  priced  separately.  Annual  sub- 
scription, including  Supplements  and  Appeadices,  post 
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I       •  f  .  • 
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REPORT 


or    TUR 


METEOROLOGICAL    COUNCIL 


TO  TIIK 


EOYAL   SOCIETY, 
For  the  Tear  ending  March  31,  1893. 


There  has  been  no  change  in  the  Council  during  the  year.  Introductory. 
The  executive  officers  are,  as  stated  in  the  last  Report : — 

Mr.  K.  H.  Scott,  M.A.,  P.B.S.,  Secretary. 
Nav.-Lieut.  C.  W.  Baillie,  RN.,  F.K.A.S.,  Marine  Super- 
intendent. 

The  Report  is,  as  usual,  divided  into  four  eections  or  parts : 
I.  Ocean  METEOROiiOGY. 
II.  Weatber  Telegraphy. 
II  r.  Land  Meteorology. 
IV.  Miscellaneous. 


PART  I. 

Ocean  Meteorology. 

Collection  of  Information. — The  practice  followed  by  the  Office  Collecaonof 
with  reference  to  observers  nt  sea,  as  described  in  former  Reports,  infommtioiu 
remains  unchanged. 

Appendix   I.    (p.  35)  contains  a  list  of  all  the  observers  who  Recognition  of 
during  the  past  year  have  contributed  logs  classed  as  "  excellent."  "  exceUent" 
Several  of  these  observers  have  regularly  co-operated  with  the 
Office  for  many  years.     The  names  which  appear  in  the  list  for 
the  first  time  are  as  follow  :-^-^ 
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Captain's  Name. 


Ship. 


Armstrong,  B.  G. 
Barclay,  J.     - 
Hand,  G.  E.,  Lt.  R.N. 
Jamieson,  D.  E. 
Tait,  H. 
Tyson,  J.       - 


S.S.  *<Para.» 

S.S.  "Thermopylae." 

H.M.S. ''  Egeria." 

S.S.  "  Port  Adelaide." 

S.S.  "  India." 

S.S.  "  Arab." 


Proportion  of 
"excellent"  to 
total  number  of 
logs  received. 


Districts  from 
wliich  obser- 
Tutions  Are 
obtained. 


The  total  number  of  Meteorological  logs  received  in  the  year 
ending  March  31;  1893,  was  122,  of  which  91,  or  74  per  cent> 
have  been  classed  as  '*  excellent." 

The  average  number  of  logs  received  annually  during  thefive 
years,  1887-91,  was  173,  of  which  the  per-centage  of  '*  excellent " 
logs  was  75. 

The  Council  have  also  received,  through  the  Ocean  Steamship 
Company  of  Liverpool,  a  considerable  number  of  ships  logs,  mostly 
from  voyages  to  and  from  the  China  Seas,  vid  Suez. 

The  Council  take  this  opportunity  of  expressing  their  best  thanks 
to  the  observers  who  have  assisted  them  during  the  past  year. 

They  regret  to  have  to  announce  the  deaths  of  two  of  their 
observers.     They  were  Captains  E.  Ashdown  and  A.  OampbelL 

Appendix  II.  (p.  37)  gives  a  list  of  the  meteorological  logs  and 
of  meteorological  reports  from  stations  abroad,  received  at  the 
Office  during  the  year. 

The  following  summary  of  the  voyages  of  the  ships  observing 
for  the  Office  shows  the  districts  from  which  observations  were 
received  during  the  year : — 


To  Baffin's  Bay  or  Greenland    - 
y,  North  America,  East  Coast 


„         „  „        West     „     - 

Off  East  Coast  of  North  America  -  .  • 

To  West  Indies  -  -  -  -  , 

„  South  America,  East  Coast  -  -  -  - 

„        „  »        West  „     - 

„  Australia  and  New  Zealand,  via  Cape  of  Good  Hope 

„  „  „  via  Suez 

At  Australian  stations    -  -  -  -  - 

To  India,  vi4  Suez  -  -  -  .  - 

„  India,  vik  Cape  of  Good  Hope         •  .  • 

„  China,  vi4  Suez       -  -  •  -  - 

In  China  Seas  ------ 

To  Cape  of  Good  Hope  -  .  .  - 

Off  East  Coast  of  Africa  .... 

To  West  Coast  of  Africa  -  -  -  - 

Between  British  Ports  -  -  -  •  - 

To  Continental  Ports    -  -  -  -  - 

Red  Sea  Charts. — These  charts  have  been  completed,  and  they 
are  now  in  the  hands  of  the  engraver. 
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Curreyit  Charts  for  the  Atlantic,  Pacific,  and  Indian  Oceans, —  Current 
Oreat  additiond  have  been  made  to  these  charts  during  the  past  Charts, 
year.  760  Royal  Navy  logs  have  been  dealt  with,  making  a  total 
of  about  6,000  received  from  the  Public  Eccord  Office  for  the 
period  prior  to  the  inirodaction  of  the  uniform  system  of  Remark 
Books  on  board  Her  Majesty's  ships,  and  dating  back  to  the  year 
1830.  It  was  noi  thought  desirable  to  obtain  observations  from 
the  logs  of  an  earlier  date,  owing  to  probable  errors  arising  from 
the  use  of  imperfect  instruments.  About  9,000  observations  v/ere 
supplied  by  the  French  Government;  about  13,600  by  Dr. 
Neumayer,  of  Hamburg  ;  3,500  by  Baron  van  Heerdt  of  Utrecht ; 
550  observations  from  the  Austrian  Navy,  and  a  few  from  the 
Russian  Navy.  In  addition  l  >  tliese,  valuable  data  have  been 
obtained  from  the  logs  of  various  steamship  companies  which 
were  courteously  placed  at  the  disposal  of  the  Council.  Nearly 
the  whole  of  the  observations  collected  from  the  foreign  sources 
are  for  the  Pacific  Ocean,  where,  as  compared  with  the  Atlantic 
and  Indian  Oceans,  observations  arc  very  scarce.  In  fact,  for  the 
centml  part  of  the  Pacific  Ocean  pcarcely  any  data  exist. 

Southern  Ocean, — Cape  of  Good  Hope  to  New  Zealand.  All 
available  data  for  this  district  have  boen  dealt  with,  and  the 
monthly  charts  representing  v.ind,  barometrical  pressure,  air,  and 
sea-surface  temperature,  fog,  and  currents,  are  now  being  drawn. 
In  the  wind  charts,  the  new  form  of  wind  ro?e,  shown  in  last  year's 
report,  page  7,  is  being  adopted,  as  in  the  case  of  the  Red  Sea 
Charts. 

Future  Marine  Work, — The  Council  have  decided  that  the 
next  district  to  be  discussed  shall  be  the  South  Atlantic,  including 
the  portions  of  the  Pacific  adjacent  to  the  South  American  const, 
extending  in  longitude  from  90  ^  W.  to  20  °  E.,  and  in  latitude 
from  the  Equator  as  far  south  as  observations  are  available.  This 
inquiry  will  be  carried  out  in  a  similar  manner  to  that  for  the 
Cape  to  New  Zealand  district. 

Arctic  Currents, — A  copy  of  the  monthly  current  charts  of  the 
Arctic  regions,  have  been  supplied  to  Dr.  Nansen  for  his  con- 
templated Arctic  expedition. 

Supply  of  Instruments  to  distant  Stations. — The  instruments  Distant 
for  St.  Helena,  as  mentioned  in  last  Report,  have  safely  reached  Btations.  ^. 
that  island.  The  Council  have  entered  into  correspondence  with 
Lloyd's  with  the  view  of  organizing  observing  stations  at  sonie,of 
their  agencies  in  the  Pacific  islands.  Applications  lyiv<V^^^" 
received  for  the  supply  of  instruments  to  Papeete,  Tahiti,  and 
Rarotonga,  Cook's  Islands,  and  the  necessaiy  outfits  will 
be  forwarded.  The  Council  have  also  supplied  instruments  to  a 
new  station  recently  established  by  Lloyd's  at  Cape  Spartel, 
Morocco. 

Supply  and  Stock  of  Instruments. — In  Appendix  III.  (p.  43)  Stock  of 
is  given  a  list  of  the  meteorological  instruments  supplied  by  the  ^"[^JJ*™®**!* 
Office   to  ships  in   the    Royal  Navy   during  the  year,   with  a  the^oSce. 
statement  for  the  31st  March  1893  of  the  stock  and  distribution 
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Stock  of 
iLStruments 
belonging  to 
the  Office. 


of  the  instrumeuts  standing  on  the  books  to  the  account  of  the 
Admiralty. 

Appendix  IV.  (p.  44)  gives  similar  information  with  regard  to 
the  disposal  of  the  other  instruments  belonging  to  the  Office^ 
remaining  in  store^  or  which  have  been  supplied  to  the  Mercantile 
Marine,  and  to  observatories^  telegraph  stations,  &c. 


Administra- 
tive. 


Dailj  and 
Weekly 
Weather 
Beports. 


Inspection  of 
the  Stations. 


Discussion  of 
the  reports. 


PART  11. 

Weather  Telegraphy  and  Forecasts. 

There  have  been  no  serious  interruptions  of  telegraphic  coin* 
munication  during  the  year,  excepting  that  the  cable  to  the 
Shetlands  broke  down  in  February,  and  communication  wajy 
interrupted  for  a  fortnight. 

The  Council  have  to  regret  the  death  on  the  21st  of  February  of 
their  observer^  at  MuUaghmore,  Mr.  Kenneth  Kerr,  who  had  acted 
in  that  capacity  for  more  than  14  years,  since  October  1878* 
Inasmuch  as  in  1884  the  telegraph  was  extended  through  the 
county  Mayo  to  Belmullet,  a  point  about  100  miles  to  the  west- 
ward of  MuUaghmore,  where  a  telegraphic  reporting  station  ha» 
been  established,  the  necessity  for  keeping  up  the  latter  station 
did  not  seem  to  the  Council  sufficiently  great  to  justify  the  cost  of 
the  private  wire  connecting  MuUaghmore  with  the  Post  Office 
telegraphs,  and  the  station  is  tlierefore  to  be  abandoned  on  April  1„ 
1893. 

Among  the  observers  the  changes  have  been  the  substitution  at 
Bidston  observatory  of  Mr.  Plummer  for  Mr.  Hartnup,  whose 
death  was  noticed  in  the  Inst  Report,  at  Cambridge  of  Mr.  P» 
Morris  for  Mr.  II.  Todd,  at  Leith  of  Mr.  Richardson  for  Mr. 
Newlands,  and  at  Parsonstown  of  Mr.  Perry  fur  Mr.  Haines. 

A  list  of  the  telegraphic  reporting  stations,  Brit'sh  and  Foreign^ 
is  given  in  Appendix  V.  (p.  45). 

The  work  in  this  branch  of  the  Office  continues  to  increase. 
The  Daily  and  Weekly  Weather  Reports,  in  particular,  liave  been 
extended  and  improved. 

Inspection  of  the  Telegraphic  Reporting  Stations, — The  tele- 
graphic reporting  stations  have  been  inspected  during  the  year,  id 
England  by  Mr.  Ley,  in  Scotland  by  Mr.  Buchan,  and  in  Ireland 
and  Wales  by  Mr.  Scott.  The  reports  submitted  by  the  Inspectors 
to  the  Council,  which  are  printed  in  Appendix  VI.  (p.  46),  show 
that  the  efficiency  of  the  service  continues  to  be  satisfactorily 
maintained. 

Discussion  and  Publication  of  the  Information  received, — The 
practice  of  the  Office  in  collecting,  discussing,  and  disseminating 
the  meteorological  information  received  by  telegraph  is  described 
in  Appendix  VII.  (p.  60).  The  Daily  Weather  Report  has 
appeared  regularly  during  the  year  ;  for  details  see  that  Appen« 
dix.     It  is  distributed  free  of  cost  as  follows : — To  newspapers^ 
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seven  copies;  to   seaports,   for  public   exhibition,  71    copies;  to  Distribution 
Government  offices  and  public  institutions,  66  copies ;  to  corre-  ^^  reports. 
spondents  of  the  Office,  73  copies ;  and  to  foreign  meteorological 
establishments,  46  copies.     Nearly  200  copies  are  issued  regularly 
to  subscribers. 

The  Weekly  Weather  Report,  with  its  Monthly  Appendices, 
has  also  appeared  reorularly  ;  for  particulars  of  this  publication  see 
Appendix  VII.  (p.  60). 

Public  display   at  the    Office  of  the   State  of  the    Weather  on  Display  of 
British  Coasts,— TYixs  arrangement,  which  was  made  with  a  view  j«fo™atioii  in 

1  ,.  .,,  1.1  IT         *»ii         .•/.        front  Of  the 

to  the  earliest  possible  supply  to  the  public  of  the  latest  mror-  office. 
mation  as  to  the  weather  received  from  the  principal  points  on  the 
eastern,  southern,  and  western  coasts,  has  been  regularly  carried 
out,  and  it  is  believed  with  general  public  approval.  It  supplies 
at  9.30  a.m.  and  3  p.m.  every  week  day  the  substance  of  the 
reports  received  by  telegraph,  of  the  state  of  tlie  weather  and  sea 
at  the  following  stations :  Yarmouth,  Dungencss,  the  Needles 
(Hur«t  Castle),  Scilly,  Holyhead,  and  Valencia,  and  this  is  dis- 
played in  a  conspicuous  manner  on  the  front  of  the  Office,  63, 
Victoria  Street,  S.W. 

Supply  of  Forecasts    to    the   Fleet, — At    the  request    of    the  Forecasts  for 
Admiralty  daily  forecasts  were  supplied  to  the  Commander-in- ^^®  ^^®®*- 
Chief  of  the  "  A  "  Fleet  during  the  continuance  of  the  Manoeuvres 
as  in  previous  years,  and  also  to  the  Commander-in-Chief,  Devon- 
port.     This  latter  service  is  continued  throughout  the  year.     It 
commenced  at  the  end  of  1890. 

Weather  Forecasts. — Forecasts  are  prepared  three  times  a  Forecasts, 
day,  namely,  at  11  a.m.,  at  3.30  p.m.,  and  8.30  p.m.  The  Fore- 
cast <3  prepared  at  1 1  a.m.,  on  the  information  derived  from  the 
8  a.m.  reports,  refer  to  the  probable  weather  between  noon  on  the 
day  of  issue  and  noon  on  the  following  day.  They  are  publicly 
exhibited  in  several  places  in  London,*  and  are  supplied  to  the 
afternoon  editions  of  the  newspapers.  The  3.30  p.m.  Forecasts  are 
employed  for  storm  warnings  only,  excepting  in  the  haj^  harvest 
season,  when  they  are  issued  as  subsequently  explained.  The 
forecasts  at  8.30  p.m.  are  specially  prepared  for  publication  in  the 
morning  newspapers,  but  all  the  forecasts  are  available  for  the 
information  of  anyone  who  applies  for  them  at  the  Office. 

Tlie   inquiries  received    through    the   Post  Office  for   special  I°<1^^'**<^»  **  *^® 
forecasts  during  the  year  amounted  to  92,  and  the  personal  appli-  ^®*^*^* 
cations  to  44.    The  rules  of  the  Office  relating  to  such  inquiries 
are  stated  in  Appendix  VII.,  p.  64. 


*  Via.,  in  the  City  at  the  Mansion  House,  Lloyd's  Rooms,  Messrs.  R.  &  J.  Beck's, 
Cornhill,  and  Messrs.  de  la  Rue  &  Co.'s,  Bunhill  Row ;  in  the  West  End,  in  the 
Libraries  of  the  Honse  of  Lords  and  the  House  of  Commons ,  at  Messrs.  Elliot's, 
St.  Martin's  Lane;  Messrs.  Stanford's,  Chariog  Cross  ;  Messrs.  Negr«tti  &  Zambra's, 
Regent  Street ;  and  Messrs,  Fastorelli's,  New  Bond  Street ;  and  at  the  Office,  68, 
Victoria  Screet. 
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Results  of 
Forecasts. 


Testing  of 
iforecasts. 


The  results  of  a  comparison  of  the  Forecasts  issued  at  8.30  p.m- 
during  the  year,  with  the  weather  actually  experienced,  are  given 
in  Appendix  VIII.  (p.  65).  The  following  summary  shows  the 
successes  and  failures  over  the  whole  United  Kingdom,  estimated 
as  explained  in  that  Appendix. 

Summary  of  Results  of  8.30  p.m.  Forecasts,  1892-93. 


Per-centagcs. 

Total  per- 

Districts. 

Complete 
Success. 

Partial* 
Success. 

Partial* 
Failure. 

Total 
Failure. 

centage  of 
Success. 

Scotland,  N.  - 

„         E.  -       - 
England,  N.E.  - 
„        E.     - 
Midland  Covntibs  - 
England,  S.- 
Scotland, W.- 
England, N.W. 
S.W. 
Ireland,  N.     - 
„        S.     - 

45 

47 
49 
47 
47 
48 
41 
43 
49 
46 
41 

36 
31 
32 
34 
31 
35 
32 
34 
31 
32 
34 

13 
16 
15 
15 
16 
14 
17 
14 
12 
13 
15 

6 
6 

4 
4 

6 

3 

10 
9 
8 
9 

10 

81 
78 
81 
81 
78 
83 
73 
77 
80 
78 
75 

Summary  - 

46 

33 

14 

7 

79 

*  Note  **  partial  **  implies  *^  more  than  half. 


}» 


The  following  table  shows  for  each  year  from  1883  to  1892, 
inclusive,  the  per-centages  of  complete  and  partial  success  of  the 
Forecasts  issued  at  8.30  p.m.  for  the  whole  year. 

Per-oentages  of  Results  of  Forecasts  for  the  whole  of  the 

British  Isles. 


1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 


Complete 

Partial,  t.0., 

iTiAn^  f  hfiri 

Total 

Success. 

Half  Success. 

Success. 

48 

33 

81 

50 

31 

81 

50 

34 

84 

49 

31 

80 

52 

32 

84 

51 

31 

82 

49 

32 

81 

50 

32 

82 

50 

30 

80 

46 

33 

79 

49 

32 

SI 
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Hay  Harvest  Forecasts. — The  Council  renewed  in  1892  the  Hay  Harvest 
oflPer  made  in  previous  years  to  the  Royal  Agricultural  Society,  the  ^^^^^^ 
Royal  Dublin  Society,  and  the  Highland  and  Agricultural  Society 
to  send  Daily  Forecasts  gratis  during  the  haymaking  season  to  a 
number  of  observers  selected  by  those  Societies,  on  two  conditions, 
viz.,  that  the  information  should  be  made  known  as  widely  as 
possible^  and  a  record  of  the  weather  actually  experienced  sent 
weekly  to  the  Office.  The  Societies  accepted  the  proposal,  and 
the  Forecasts  were  issued  as  shown  in  the  foUowins:  table : — 


List  of  those  who  received  Hay  Harvest  Forecasts 

in  1892. 


IKstricts. 


To  whom  sent. 


Address. 


0.  ScoTLAin>,  N. 


1.  Scotland,  E. 


2.  England,  N.E. 


3.  England,  E. 


4.  Midland 
Counties 


•{ 

f 

■i 
{ 
•{ 
-{ 


5.  England,  S. 


»< 


6.  Scotland,  W, 


7.  England,  N.W.  - 


8.  England,  S.W.  - 


9.  Ireland,  N. 


10.  Ibbland,  S. 


Rev.  Dr.  Joass 
Major  Smith    - 

J.  Whitton 

G.  Murdoch     - 

C.  W.  L.  Forbes 

Sir  J.  Wilson  - 

J.  Tamer 

W.  Birkbeck  - 

Sir  J.  B.  Lawcs,  Bt.,  and 

Sir  J.  H.  Gilbert,  Ph  J). 

Royal        Agricultaral 

College. 
E.  E.  Harcourt-Vernon 

C.  Whitehead  - 
E.  P.  Squarey 

The   Aylesbury   Dairy 

Company. 
M.  J.  Sutton   - 

W.  Calder 

Sir  M.  J.  Stewart,  Bt., 

M.P. 
J.  S.  R.  Bttliingal 

G.  W.  Wray   - 

The  Earl  of  Derby,  K.G. 

The  Earl  of  Ducie 

T.  Dyke 

R.  Neville  Grenville    - 

E.  F.  Farrell    - 

J.  M.  Wilson,  J.P.      - 

D.  A.  Milward 

W.  Talbot  Cro8bie,D.L. 


[    TheEarlof  Ro8se,K.P. 


Golspie. 

Munloohy,  Inverness. 

Glumis  Castle,  by  Forfar. 
Kothiemay,  Huntly. 
Aberfeldy. 

Chiliingliam  Bams,  Chatton^ 

Northumberland. 
The  Grange,  Ulceby. 

High  House,  Thorpe,  Norwich. 
Rothamsted,  Harpenden. 


Cirencester. 

Grove  Hall,  East  Retford. 

Barming  House,  Maidstone. 
The  Moot,  Downton,  Wilts. 
Stammerham,  Horsham. 

Kidmore  Grange,  Caversham. 

Castle  Hill,  Dalreoch,  Dam- 
barton. 
Ardwell,  Stranraer. 

Eallabus  House,  Islay. 

Leyburn,  Yorkshire. 
Knowsley  Hall,  Prescot. 

Tort  worth,  Gloucestershire. 
Long  Ashton,  Clifton,  Bristol. 
Batleigh  Court,  Glastonbury. 

Moynalty,  Co.  Meath. 
Currygrane,  Edgeworthstown. 

Lavistown,  Kilkenny. 

Ardfert    Abbey,    Tralee,    Co. 

Kerry. 
Birr  Castle,  Parsonstown. 
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In  addition  to  the  above  names  the  forecasts  were  sent  to  six 
other  gentlemen  at  their  own  cost. 

The  issue  commenced  over  the  Southern  districts  of  England  on 
the  13lh  June,  and  ended  16th  July  ;  but  commenced  and  ended 
about  a  fortnight  later  in  the  more  Western  and  Northern  parts  of 
the  country. 

The  general  result  of  the  issue  of  these  forecasts,  shown  by 
the  subjoined  table^  hns  been  prepared  solely  from  the  reports 
of  the  above-mentioned  gentlemen,  and  is  entirely  independent 
of  any  estimate  formed  within  the  Office  itself  : — 


Summary  of  Results. — Hay  Harvest  Forecasts,  1892. 


Storm 
Warnings. 


Per-centaffes. 

^ 

« 

. 

o 

« 

1 

A 

• 

■ 

t 

Districts. 

Names  of  Stations. 

3 

5 

s 

S 

g 

CO 

3- 

'2 

3 

•2  ^ 

B 

o 

1 

1 

1 

i^ 

o 

^ 

pm 

H 

EH 

Scotland,  N. 

fiKGLAirD,  N.E. 

E. 


»f 


Munlochy  and  Golspie    - 
Aberfeldy,  G]&mi&,  and  Rothiemay 
Chatton  and  Ulccby 
Bothamsted  and  Thorpe 


Midland  Coitnties  i  Cirencester  and  East  Retford 


esglavd,  s.  - 

Scotland,  W. 
England,  N.W. 

(t  S.  nr  < 

IRBLAND,  N.  - 
•»  8.  - 


Reading,   Maidstone, 
Horsham. 


Downton,  and 


Stranraer,  Islay,  and  Dumbarton 
Loybum  and  Prescot 
Tort  worth,  Clifton,  and  Glastonbury 
Moynalty  and  Edgeworthstown 
Tralee,  Kilkenny,  and  Parsonstown 


Mean  for  all  districts 


1 

r 

28 

11 

,     , 

68 

SM) 

16 

6 

46 

85 

14 

5 

50 

82 

15 

8 

44 

83 

15 

8 

GL 

80 

8 

1 

C3 

29 

5 

8 

61 

85 

4 

— 

60 

88 

7 

— 

68 

80 

9 

3 

66 

38 

6 

— 

56 

82 

10 

2 

89 
78 
81 
82 
82 
91 

9S 
96 
93 
88 

94 

88 


These  figures  show  that  the  results  for  the  forecasts  for  1892 
reached  a  total  per-centage  of  success  of  88,  being  one  lower 
than  was  recorded  in  the  three  preceding  years. 

The  Council  have  again  been  in  communication  with  the 
Board  of  Agriculture  on  the  subject  of  these  forecasts. 

Storm  Warnings  for  the  Coasts  oj  the  United  Kingdom, — In 
Appendix  IX.,  p.  67,  are  given  the  names  of  the  stations 
furnished  with  signals  for  Storm  Warnings,  in  accordance  with 
Circular  717  of  the  Board  of  Trade,  issued  in  February  1874. 

These  stations  were,  at  the  end  of  March  1893,  173  in  number^ 
situated : — 

83  in  England,  17  in  Wale^,  47  in  Scotland,  20  in  Ireland^ 
3  in  the  Isle  of  Man,  and  3  in  the  Channel  Islands. 

A  comparison  has  been  made  in  the  Office  between  the  warnings 
issued  during  the  year  and  the  weather  experienced  on  our  coasts 


|cfi§if|ii|}(|'^|j|ii#^#ii.  13 

■'''^'^mSlWiEiMliffi  in  Appendix    s.o™. 

i^^^t^jj^7"Irai«#||  CO.flS.fl'eQLENCF.D  in  J 

II      Ktonr 

II.  "" 


ib^rtnin  parts  of 
•S^fcJjioT  ISSUED. 

G^/A,  October  23rrf, 

id  by  tlie  exten- 

latmicd,  of  gales 

_  wni-ned. 

sisisvd  by   n  large 

-^— «i— .M^CfiDidariea  over  our 

;^^C^;;^e^ct  of  Becondariea 

4  Sen,  in  rear  of 

^  over  our  north- 

1^[^  map  of  the  14lli 

^^^  vraa  too  lato  to 

•ti^tin^tis)^^nle  on  our  north 
£^^«i^'%£^^{'  the  charts  fails 
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Storm 
Warnings. 


Comparison  of 
results  for 
1892  with 
previous  years. 


Fishery 
Barometers. 


April  22nd. — W.  to  N.W.  gale  in  Scotland  N.E.  due  to  a  large 
depression  in  the  far  north.  Apparently  caused  by  rise  oF 
barometer  in  far  west — in  rear  of  the  disturbance. 

August  lAth  to  Ibth. — Southerly  to  Westerly  gale  over  Irish 
Sea  prevailed  round  a  very  small  depression^  which  at  6  p.m., 
14th,  was  not  at  all  of  a  threatening  character,  and  by  8  a.m.,  15tb, 
had  disappeared  entirely. 

October  7tk. — Northerly  and  North -Westerly  gales  on  our 
north  and  north-west  coasts.  The  depression  which  caused  this 
gale  moved  northwards  over  the  North  Se.n,  while  pressure 
simultaneously  increased  over  our  western  districts ;  consequently 
the  gale  occurred,  though  not  looked  for. 

October  29th. — South- S(.uth- Westerly  gale  over  the  British 
Channel.     Very  local,  not  felt  either  at  Pembroke  or  Scilly. 

The  following  table  contains  a  comparative  statement  of  the 
storm  warnings  and  their  results  in  1892,  and  in  the  ten  preceding 
years.  It  will  be  seen  that  the  total  per-centage  of  warnings 
justified  is  90  •  6,  being  the  highest  on  record. 


Years. 

Total  No.  of 

Warnings 

issued. 

Waminfcs 

justified  by 

subsequent 

Gales. 

Warnings 

justified  by 

subseauent 

stroiig  Winds. 

Total  Warnings 
justified. 

Warnings  not 

justified  by 

subsequent 

Weather. 

1883 

610 

p.c. 
56-2 

p.c. 
21-6 

p.c. 
77-8 

p.c. 
20-8 

1884 

461 

66-4 

200 

86*4 

12-1 

1885 

591 

56-3 

24-0 

79-3 

19-5 

1886 

542 

65-3 

26-9 

82-2 

15-9 

1S87 

472 

55-5 

26-1 

81-6 

16-4 

1888 

539 

55-3 

28-6 

83-9 

14-3 

1889 

373 

47-7 

33-5 

81-2 

16-9 

1890 

525 

61-0 

25-5 

86-5 

9-3 

1891 

522 

62-3 

.  24-5 

86*8 

7-5 

1892 

483 

59-4 

31-2 

90-6 

6-8 

Fishei*y  Barometers, — To  add  to  the  means  available  to  the 
sea-going  population  for  obtaining  warnings  of  stormy  weather 
barometers  were  many  years  ago  supplied  by  the  Board  of  Trade  on 
loan  to  fishing  villages  and  other  places  on  the  coast,  to  be  set  up 
for  public  information.  The  whole  number  of  stations  supplied 
by  the  Office  with  these  instruments  is  192.  Of  these  62  are  in 
England,  6  in  Wales,  54  in  Ireland,  66  in  Scotland,  4  in  the 
Isle  of  Man,  and  1  in  Jersey.  The  list  is  given  in  Appendix  X., 
p.  69. 

PART  III. 

Land  Meteorology  op  the  British  Isles. 

Observatories  and  Stations. — The  observations  of  the  climate 
of  the  British  Isles,  which  are  received  by  the  Office  from  certain 
stationH,  may  be  arranged  in  five  classes,  according  to  the  degree  of 
completeness  with  which  they  are  made. 
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1.  Seven  Observatorie?,  furnialied  with  self -registering  instni-  o^^ry^fJri  "^ 
ments  by  which  all  the  principal  meteorological  phenomena  are 
recorded  continuously.     These  alone  afford  the  materials  necessary 

for  the  study  of  the  periodic  variations  of  the  meteorological 
elements. 

2.  Nine   Anemographic   stations  furnished   with   instruments  Anemographie 
registering  the  wind  only.     The  records  from  these  stations  relate  **ations. 
rather  to  weather  as  distinguished  from  climate,  and  are  especially 
important  in  connexion  with  storms.     They  are  often  useful  in 
affording  evidence    available  in   courts   of  law   with  respect  to 
collisions  at  sea,  and  damage  done  by  wind. 

3.  Seventy-fcur  stations  of  the  Second  Order,  furnishing  climato-  Stations  of 
logical  information  from  ej'e  observations  taken  twice  a  day.    The  Second  Order, 
observers  at  these  stations  are  all  volunteers. 

4.  Thirty-two  Telegraphic   Reporting  Stations,  at   which  the  Telegrapliic 
observations  are  taken  by  eye,  but  supplemented  in  some  cases  by  J!!?°^*"^ 
self-recording  aneroids,  fcc,  and  supply  the  material  upon  which 

the  daily  weather  reports  and  forecasts  are  based.  The  hours  of 
observation  at  these  stations  arc  determined  by  the  requirements 
of  the  telegraphic  system,  as  explained  in  Part  II.,  but  the  data 
which  they  furnish  are  also  utilized  to  afford  climatological  infor- 
mation for  parts  of  the  country  where  Stations  of  the  Second 
Order  do  not  exist. 

5.  Extra  stations  furnishing  returns  with  less  completeness  and  Extra  stations. 
detail  than  those  of  Class  fS. 

A    continuous   record    of  the   amount   of  bright   sunshine    is  Sunshine 
received  from  51  stations  in  the  British  Isles,  of  which  some  are  stations. 
First  or  Second  C)rder  stations,  whilst  from  others  the  sunshine 
record  alone  is  received.     See  Appendix  XL,  p.  70. 

A  fuller  account  of  these  several  stations  and  of  the  methods 
employed  by  the  Office  in  dealing  with  their  records  will  be  found 
in  Appendix  XII.,  p.  72. 

Appendix  XIIL,  p.  75,  contains  a  list  of  all  documents  relating  Documents 
to  the  land  meteorology  of  the  British  Isles  received  at  the  Office  receiTod. 
during  the  year. 

Death  of  Prof .  Grant, — The  Council  have  to  mention  their  jj^^th  of  Prof, 
regret  at  the  death  of  Prof.  Robert  Grant,  F.R.S.,  which  occurred  Grant, 
on  the  24th  of  October.  Prof.  Grant  had,  ever  since  1868, 
been  in  charge  of  one  of  the  seven  observatories  originally 
established  by  the  Office.  Glasgow  was  one  of  those  which  was 
not  continued  in  operation  at  the  charge  of  the  Meteorological 
Office  after  1884,  but  Prof.  Grant  by  his  own  personal  energy 
succeeded  in  obtaining  from  the  local  authorities  at  Glasgow  funds 
sufficient  to  keep  up  the  observations  subsequently. 

Inspection  of  the  Stations. — The  self-recording  observatories  and  Inspection  of 
the  anemographic  stations  (Classes  I  and  2),  as  well  as  the  Tele-  stations, 
graphic  Reporting  Stations  (Class  4),  are  regularly  visited  each 
year  by  the  Inspectors  of  the  Office.  The  extra  stations  (Class  6) 
are  inspected  as  opportunity  offers.  Of  the  Stations  of  the  Second 
Order  (Class  3),  some  belong  to  the  Royal  Meteorological  Society, 
and  these  are  visited  by  an  Inspector  appointed  by  that  Society, 
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an  allowance  being  made  hy  the  Office  toward  the  cost  of  the 
inspection,  in  accordance  with  tlic  recommendation  of  the  Treasury 
Committee  (1877).  The  rcmaininjr  Stations  of  the  Second  Order, 
including  those  belonging  to  the  Scottish  Meteorological  Society, 
are  visited,  most  of  them  annually,  by  the  Inspeciors  of  the  Office. 
The  inspection  of  the  self-recording  observatories,  wiaoh  is  carried 
out  by  the  staff  of  Kew  Observatory,  was  interrui)ted  during  the 
year  by  the  protracted  illness  of  Mr.  \Vhip[)le,  and  was  only  par- 
tially carried  out  by  Mr.  T.  W,  Baker,  whoso  time  could  not  be 
spared  from  his  duties  at  Kew.  Mr.  Baker  went  to  Glasgow 
Observatory  in  April,  and  replaced  some  instruments  which  had 
been  damaged. 

The  de  ith  of  Mr,  Whipple,  which  occurred  on  the  8th  of 
February,  has  been  a  ver}  serious  loss  to  the  Council,  for  from  his 
long  experience  of  the  work  of  the  Kew  Observatory  he  was 
eminently  fitted  to  carry  out  his  inspections  efficientlj',  and  other- 
wise to  assist  in  the  work  of  the  OfHce  in  many  important 
direction?. 

Extracts  from  tbe  reports  of  the  Inspectors  are  given  in 
Appendix  VI.  p.  46. 

Tnformation  supplied  to  the  General  Register  Office,  Dublin, 
— Reports  from  the  Irish  stations  of  the  Office  have  been  regularly 
supplied  to  the  Registrar  General  for  Ireland,  for  his  Weekly  and 
Quarterly  Returns. 

The  Weekly  Weather  Report,  which  is  prepared  in  the  Tele- 
graphic Branch  of  the  Office  (see  Appendix  VII.,  p.  60),  supplies", 
by  its  synchronous  charts  and  Monthly  Summaiies,  a  very  com- 
plete and  instructive  view  of  the  chief  meteorological  changes^ 
day  by  day,  over  the  greater  part  of  Europe,  such  as  is  not  to 
be  found  in  the  similar  publications  issued  by  any  other  office. 

Appendix  I.  to  the  Weekly  Weather  Report  for  1892  gives  a 
summary  for  each  quarter,  and  for  the  whole  year,  of  the  Rainfall 
and  Temperature  for  each  district,  for  the  27  years  1866-1892, 
and  also  the  Monthly  and  Prngressive  values  of  Accumulated 
Heat,  Rainfall,  and  Bright  Sunshine  for  all  the  districts  in  each 
month  of  1892.  Appendix  11.  to  the  same  Report  gives  the 
Weekly  and  Progressive  values  for  the  same  elements  during  the 
year  1892  (in  continuation  of  Api)endix  II.  for  the  year  1891). 

Hourly  Readings  of  Meteorological  Tnstruments,^^The  Volumes 
of  Hourly  Means  for  1889  and  1890  have  appeared,  and  that  for 
1891  has  been  commenced.  These  volumes  differ  in  no  respect, 
as  to  arrangement,  from  that  for  the  year  1887,  described  in  the 
Report  for  1890. 

Harmonic  Analysis  of  the  Hourly  Observations  at  British 
Observatories. — A  discussion  of  the  results  obtained  from  the  daily 
curves  for  temperature  at  the  Observatories,  which  were  published 
last  year,  has  been  laid  before  the  Royal  Society  by  Gen.  R. 
Strachey,  the  Chairman,  and  an  abstract  of  this  communication  is 
given  as  Note  B.,  p.  27.  Tiic  full  paper  appears  in  Philosophical 
Transactions  for  1893. 
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Observations  at  Stations  of  the  Second  Order. — The  volume  Stations  for 
for  1889  is  now  nearly  complete.  pabUcatioB, 

The  following  is  the  list  of  stations  for  which  returns  are  being 
published  for  that  year : — 

Stations  for  Publication  in  Detail  on  Form  A., 

21  in  Number. 


stations. 

In  connexion 
with 

Years 

already 

published 

m  detaiL 

Remarks. 

Glasgow  - 
Stoi^hurst 
Armagh    - 

M.O. 
M.O. 
M.O. 

13 

15     - 
15 

Formerly  observatories.  10  years 
hourly  readings  already  published. 

Continuous  records  of  pressure,  tem- 
perature, wind,  and  rainfall  still 
available,  except  for  Armagh,  which 
iximishes  such  records  for  wind  and 
rain  only.  For  Stonyhurst  and 
Armagh  the  records  from  1884  have 
been  published  on  Form  A. 

Dunrobin  Castle  - 

S.  Met.  Soc. 

9 

Braemar  - 

S.Met.Soc. 

9 

High-level  station  Q,113  feet). 

Dnndee    - 

S.  Met.  Soc. 

9 

Wolf  elee  - 

S.  Met.  Soc. 

3 

Scarborough 

B.  Met.  Soc. 

8 

Hinington 

R.  Met.  Soc. 

12 

Churchstoke 

R.  Met  Soc. 

13 

^ 

Carmarthen 

R.  Met.  Soc. 

14 

Maigate    - 

R.  Met.  Soc. 

7 

Ba'bbacombe 

R.  Met.  Soc. 

12 

Swanbist«r    (Ork- 
neys). 

Laudale    - 

M.O. 
M.O. 

3 
10 

This  is  the  most  northern  station 
available,  and  there  is  a  continuous 
record  of  wind. 

Douglas    (Isle    of 
Man). 

Southampton 

Dublin  (Mountjoy 
Observatory). 

M.O. 

M.  0. 
M.O. 

11 

11 

< 
3 

At  both  of  these  stations  tbere  are 
long  series  of  observations  available 
taken  by  the  officers  of  the  Orduance 
Survey. 

Markree  Castle    - 

M.O. 

14 

Farsonstown 

M.O. 

16 

t 

Londonderry 

M.O. 

10 

E    76160. 

« 

\ 
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Stations  for 
pablicatioc. 


List  for  Publication  on  Form  B.  (Monthly  Means  and 

Summaries). 


in  Buxton. 

M  Cheadle. 

M  HUliugton  (Norfclk). 

Uppingfaam. 
ff  Cbarchstoke  (Montgomeiyihire). 

Oeldeston  (Beccles). 
fBi  Bennington. 
5n  Cheltenham. 

St.  David's. 
fBL  Cannarthon. 
fSL  Berkhamsted. 

Kew. 
fti  Maivate. 

Southampton  (Ord.  Surrey  Ofiice). 

Eastbourne. 
iti  Rousdon. 
ffi  Dartmoor. 
fSi  Babbaeombe  (Torquay). 

Falmouth. 


Swanbister. 
J^  Lairg. 

^  Dunrobin  Castle. 
^  Gordon  Castle. 
^  Glencarrou. 

Aberdeen. 
^  Fort  Augustus. 
^  Braemar. 
^  Fort  William. 
§^  Lednathie. 

Laudale  (Argyleshire). 
^  Dundee, 
j^  Ochtertyre. 
^  Callton  Mor. 

Glasgow. 
^  Kosewell. 

^  Rothesay  (Isle  of  Bute). 
^  Marchmont. 
^  Wolfelee. 
A  Pinmore  (Ayrshire). 
^  Cramlingtuu. 
^  Glenlee. 
j^  Cargen. 

Durham. 

Newton  Keigny. 

Aysgarth  (Yorkshire). 
ifl  Scarborough. 

Cronkboume  (Douglas),  Isle  of  Man. 

York. 

Stonyliurst. 
jgi  Wakefield. 

Prestwich. 

Liverpool  (Bidston  Observatory). 
^  Llandudno. 

Tho  Stations  marked  &  belonc  to  the  SoottiBb,  and  those  marked  JK  to  the  Soyal 

l^eteorologioal  Society. 

With  reference  to  these  stations  and  the  arrangements  with  the 
Royal  Meteorological  Society  and  the  Scottish  Meteorological 
Society  as  to  the  supply  of  information  therefrom,  a  considerable 
increase  has  been  made  in  the  allowances  to  the  respective 
Societies^  inasmuch  as  it  was  found  that  the  terms  hitherto  existing 
were  not  sufficient  to  defray  the  cost  of  supply  of  the  informaticm. 


Londonderry. 

Lissan  (Co.  Tyrone). 

Armagh. 

Brookeborough  (Colebrooke  Park) 

Markree  Castle  (Co.  Sligo). 

Edffeworthstown. 

Dublin  (Olasnevin). 

Dublin    (Mountjoy   Observatory, 

Phcsnix  Park). 
Dublin  (City). 
Parsonstovn  (Birr  Castle). 
fBL  Killarney. 
Valencia. 


Sea  Surface 
Temperature. 


Anemometer 
Experiments. 


Part  IV. — Miscellaneous. 

Sea  Surface  Temperature  on  the  Coasts  of  the  British  Isles. — 
These  observationsy  which  are  obtained  through  the  courteous 
assistance  of  the  Admiral  Superintendent  of  Naval  Reserves,  the 
Trinity  House,  and  the  Commissioners  of  Irish  Lierhts,  are  still 
continued,  and  a  large  amount  of  valuable  information  is  thereby 
collected. 

A  list  of  the  stations  at  which  the  observations  are  taken  will 
be  found  at  Appendix  XIV.,  p.  81, 

Anemometer  Experiments. — The  investigations  on  wind  measure- 
ments which  have  been  carried  out  for  some  time  by  Mr.  W.  H. 
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Dines,  as  mentioned  in  last  Beport,  baye  for  the  present  been  Anemomct 
concluded,  and  have  resulted  in  tbe  proposal  of  a  new  form  of  Expenmeuts. 
pressure  gauge.     One  of  tbese  instruments  >  has  been  constructed 
and  erected  on  the  roof  of  the  Office   in  Victoria  Street.    A 
description  of  it  will  be  found  in  Note  A.,  p.  21. 

A  modification  has  been  made  in  the  bridled  anemometer  nt 
Holyhead,  need  to  record  gales.  It  has  been  arranged  that  the 
pencil  shall  not  commence  to  work  unless  the  wind  reaches  a 
definite  force,  which  can  be  fixed  by  the  person  in  charge. 

Seismometry, — ^An   application   was   made   to    the   Council  in  Seismomctiy, 
October  by  rrof.  J.  Ewino:,  F.R.S.,  to  erect  a  seismometer  at 
the  Observatory  at  Fort  William  which  is  not  very  far  distant     ^ 
from  Comrie  in  Perthshire,  a  district  frequently  visited  by  slight 
shocks  of  earthquake.     The  Council  at  once  granted  permission 
for  this  interesting  experiment. 

Rain  Means  for  theRritish  Islands. — The  Council  have  decided  Rwn  Means. 
on  publishing  the  means  of  Rainfall  for  the  ten  years  1881  to  1890, 
mainly  from  figures  contributed  by  the  Scottish  Meteorological 
Society,  and  by  Mr.  G.  J.  Symons,  F.R.S.  It  is  intended  that  tho 
distribution  of  the  stations  over  the  country  shall  be  more  uniform 
than  was  practicable  in  the  former  publication.  The  great  and 
growing  increase  in  the  number  of  rain  observers  lias  rendered 
this  course  practicable. 

Sunshine  of  the  Rritish  Isles. — The  Council  have  decided  to  Sunshine. 
undertake  for  the  seven  Observatories  the  regular  tabulation  of 
the  hourly  values  of  sunshine,  from  the  year  1881,  and  the  work 
is  in  hand. 

Foff. — The  examination  of  the  weather  reports  for  fog  for  the  Fog. 
15  years,  1875-1890,  has  now  been  completed  by  Mr.  Scott,  and 
the  reports  have  been  analysed  and  classified  according  to  the  force 
of  wind  reported.  *  The  results  of  the  inquiry  have  been  laid 
before  the  Royal  Meteorological  Society,  and  will  shortly  be 
published. 


Library. 

The  library  contmns  standard  works  on  Meteorology  and  the  Librar)' 
allied  Sciences,  and  is,  besides,  particularly  rich  in  Transactions, 
Proceedings,  Reports,  and  other  Publications  which  give  a  large 
mass  of  Meteorological  observational  data  from  all  parts  of  the 
world,  extending  over  many  years.  It  consists  at  present  of  about 
12,000  volumes  and  pamphlets,  exclusive  of  charts  and  MS. 
records  of  observations.  The  books  and  other  documents  are 
accessible  to  scientific  men  for  reference  at  the  Office. 

Appendix  XV.,  p.  83,  contains  a  list  of  the  additions  to  the 
library  during  the  year,  which  have  been  catalogued  upon  cards, 
and  are  entered  in  the  reference  catalogues  under  (1)  Authors,  and 
(2)  Subjects. 

B  2 
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Financial. 


ExPKia>ITUBB. 

Appendix  XYl.,  p.  106^  ehowB  the  receipts  and  payments 
daring  the  year  ending.  3  let  March  1893.  The  amount  voted  by 
Parliament  was  IS^SOOi^^jas  in  the  previous  year. 

The  following  abstraA  6f  expenditure  shows  the  amount  properly 
chargeable  to  the  year  in  question^  and  its  distribution  under  the 
various  heads^  together  with  the  increase  or  decrease  in  1892*93 
as  compared  with  the  previous  year  : 


Nit  Exfbnditubb. 

1891-98. 

189&-9S. 

IncraMo. 

Decmie. 

GsmBRAL  A  DMINI8TRATION : 

A    s. 

d. 

£     s. 

d. 

A     s. 

d. 

£    f.  d. 

Payment  of  Council 

992  10 

C 

993  15 

0 

1     5 

0 

— 

Secretary 

800     0 

0 

800    0 

0 

— 

— 

Office     - 

793     6 

0 

793     0 

0 

•— 

0     6    0 

Iient,fuelt  and  Ughiing  - 

700  11 

8 

720  18 

2 

20  6 

11 

— 

Alterations    to  premiees. 

^      attendance,    and    con- 

iingencies 

5&8  10 

8 

476  10 

1 

*- 

77     0    2 

Expenses    incidental    to 

• 

International  Meteoro- 

logical Congress 

32  16 

9 

2     8 

.0 

— 

30     8     9 

Pensions             -  • 

186  16 

4 

186  16 

4 

-« 

~- 

Spkoial  Bbsbaboiss 

905     1 

8 

882  13 

2 

». 

22     8     6 

Land  Mbtaobolooy 

6,182    a 

9 

3,671     8 

0 

— 

1,510  14     9 

Wkathbr  Invobmation  - 

8,823     6 

0 

3,847    8 

6 

24     2 

6 

— . 

iNSPlftOTIONB 

584    0 

11 

487    7 

1 

— . 

96  13  10 

OCBAN  MbTBOROLOQT 

2,351     5 

0 

2,360     6 

0 

9     1 

0 

— 

Total        -           -  £ 

16^05     6 

11 

15,222  10 

4 

54  15 

5 

1,737  12     0 

In  the  year  1892-93  the  sam  of  1,551/.  2s,  lid.  was  paid  to  the  Post  Office  on 
aoooont  of  inland  and  foreign  telegrams^  allowances  to  clerks,  and  rentel  of 
piiTate  wires.  The  decrease  under  Land  Meteorology  is  chiefly  dae  to  the  oudaj  on 
Yidencia  Observatory  fh  the  precedlhg  year. 


(Signed) 


JS.  St&aohby, 

Ohairmaii. 


i#i^£! . 


}M:&: 


i$fltt'gi@i^}^¥|r  Mb.  W.  H.  Djneb). 

'i||ta&£ki||;\a^'(^|;he  Bmall  differences  of 
■""^™  "•— ^*'*^~^3el,  when  the  wind  blowa 
l^n  the  tube. 

a  Bmall  in- 

that  is  in  ur- 

wind  blows 

occurs. 

the   manner  in 

given  in  the  Quarterly 

'^.Society   for   July    1892 

ilaced. 

and  2,  and  the  recording 

iiflV^wi  between  the  two  being 
I  metal  |-in.  diameter, 
consists  of  two  parte,  is 


* 
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The  moveable  part  of  the  head  consists  of  two  pieces  of  1  in. 
tube  connected  at  right  angles^  and  a  vane. 

The  horizontal  tube  is  closed  at  one  end,  the  other  end  {A)  is 
kept  facing  the  wind  bj  the  vane. 


Fio.  2. — Head  of  Tabe  Anemometer  in  Section. 


The  fixed  part  is  constructed  out  of  three  pieces  of  brass  tube 
of  consecutive  sizes.  The  largest  is  1^  in.  diameter,  outside 
measurement  The  medium  size  is  of  thicker  metal  than  the 
others,  and  just  fits  into  the  largest  size.  The  smallest  piece  is 
}-in.  diameter,  and  just  fits  into  the  medium-sized  tube.  The 
two  extremes  are  placed  at  the  bottom,  one  inside  the  other,  an 
annular  space  being  thus  formed  between  them.  The  medium- 
size  tube  drops  into  this  annular  space,  thus  closing  it  at  the 
top,  and  is  abo  carried  up»  thus  forming  a  bearing  round  which  the 
movable  part  turns.  Near  the  top  of  the  annular  space  (at  B) 
12  tV^"*  holes  are  drilled  in  the  outer  tube  in  a  ring,  by  which 
holes  the  annular  space  is  connected  with  the  outer  air. 
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The  wind  in  passing  over  these  holes  exerts  a  small  sucking 
action.  At  the  same  time^  by  blowing  against  the  mouthy  it 
causes  an  increase  of  pressure  in  the  tube  A.  The  whole  result 
is  a  difierence  of  pressure  between  the  spaces  (C)  and  (D),  the 
following  values  of  which  have  been  found  by  direct  trial  on  the 
whirling  machine : — 

Ins.  of  Water. 

At  10  miles  per  hour,  difference  of  pressure  -     ==    '  0731 
„   20  ..  ..  „        -     =    •  2924 


if 


yy 


30 

40 


» 

. 

=    -6579 

ft 

» 

>9 

- 

=  1 • 1696 

and  so  on,  the  difference  of  pressure  varying  as  the  i^quare  of  the 
velocity. 

This  particular  form  has  been  adopted  for  the  following  reasons. 
In  experiments  made  upon  the  tube  anemometer,  on  the  large 

1 


I»i(}.  3. — Float  in  connection  with  Tnlw  Anemometer. 

whirling  machine  at  Hersham  particulars  of  which  will  bis  found 
in  the    Quarterly  Journal  of  the  Royal  Meteorological  Society, 
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Vol.  XVI.,  p.  208,  1890,  it  was  found  tbat  the  vacuum  produced 
by  the  wind  blowing  over  the  mouth  of  an  open  tube  was  very 
dependent  upon  the  exact  perpendicularity  of  the  tube,  and  if 
that  kind  of  head  had  been  used  a  slight  inclination  of  the  wind, 
which  might  easily  be  produced  by  some  adjacent  building,  would 
have  seriously  influenced  the  result 

The  partial  vacuum,  produced  by  the  action  of  the  air  in  pass- 
ing over  the  ring  of  holes  in  the  upright  tube,  has  been  found  not 
to  be  subject  to  this  objection.  The  pressure  of  the  air  blowing 
against  the  mouth  of  the  open  tube  has  also  been  found  to  be 
independent  of  the  inclination  of  the  wind  direction  to  the  axis  of 
the  tube,  so  long  as  the  angle  does  not  exceed  15^  to  20°  ;  hence 
the  whole  instrument,  even  if  the  vane  did  not  act  readily,  would 
be  independent  of  moderate  changes  of  wind  direction  either  in 
azimuth  or  inclination. 

The  way  in  which  the  change  of  pressure  produced  by  the  wind 
actuates  the  pen  of  the  recording  apparatus  is  shown  in  Fig*  3. 

A  cylinder  {G)  is  filled  with  water  up  to  the  level  K.  A  tube 
F  passes  up  the  centre,  the  mouth  of  the  tube  being  about  1  in. 
above  the  surface  of  the  water.  A  cylindrical  copper  vessel  My 
which  will  subsequently  be  called  the  float,  is  placed,  mouth  down- 
wards, over  this  tube,  so  that  the  air  space  inside  it  can  only 
communicate  with  the  outer  air  through  the  tube  F,  On  the 
outer  side  of  the  float  a  sealed  air  chamber  N  is  formed,  and  a 
copper  ring  is  attached  to  the  bottom  at  P,  of  such  a  weight  that 
the  whole  just  floats  with  the  top  of  the  air  chamber  level  with 
tlie  surface  of  the  water.  A  second  cylinder  H  is  placed  mouth 
downwards  in  the  outer  cylinder  Gy  fitting  into  it  as  closely  as 
possible,  and  dipping  below  the  surface  of  the  water,  forms  a  closed 
air  space  above  the  float.  This  space  communicates  with  the  outer 
sdr  through  the  tube  E,  It  will  be  seen  that  on  either  blowing 
into  Fy  or  sucking  through  Ey  the  float  will  rise.  It  is  also  clear 
that  if  the  float  be  raised  by  this  means,  \he  water  level  {K) 
outside  the  float  is  not  disturbed,  for  the  water  which  is  driven  or 
sucked  from  the  inside  exactly  makes  up  for  the  smaller  displace- 
ment of  the  float. 

The  tube  F  was  connected  with  the  inner  tube  C  of  the  head 
(Fig.  5),  and  the  tube  E  with  the  annular  space  2>,  the  connexion 
being  made  in  both  cases  by  about  40  ft.  of  |-in  lead  tube. 

The  inside  cross  section  of  the  float  is  20  sq.  ins.,  and  hence  it 
is  found  that  a  wind  velocity  of  10  miles  per  hour  causes  an 
upward  force  of  371  grains  to  act  on  the  float;  20  miles  per  hour 
produces  a  force  of  1,484  grains,  and  so  on.  The  outer  surface 
of  the  air  chamber  N\%  so  shaped  that  the  float  must  rise  1  in.  to 
displace  371  grains  less  water ;  2  in.  to  displace  1,484  gr.  less 
water,  and  so  on,  and  thus  the  ordinate  of  the  curve  is  made  to 
correspond  to  the  velocity,  instead  of  to  the  pressure,  of  the  wind. 
The  chamber  iVis  not  exactly  conical,  but  bulges  out  slightly  in 
the  central  parta  The  float  is  connected  with  the  pen  by  a  rod 
passing  through  a  small  hole  in  the  top  of  the  cylinder  H^  The 
hole  is  so  nearly  filled  up  by  the  rod  that,  in  so  far  as  this 
instrument  is  concerned,  it  may  be  considered  air  tight. 
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open  grate,  making  a  good  fire  decreases  tbe  pressure  bj  an 
appreciable  amount.  However,  to  test  the  point  practically,  the 
two  tubes  of  the  Anemometer  were  disconnected  from  the  head 
and  carried  to  two  rooms  on  different  sides  of  the  house.  The 
difference  of  pressure  between  the  two  rooms,  acting  upon  the 
float  of  the  recording  apparatus,  produced  a  curve  which^  had  it 
been  obtained  in  the  ordinary  way^  would  have  indicated  a  mean 
velocity  of  about  12  to  15  miles  per  houn  The  actual  wind 
velocity,  as  shown  by  the  Pressure  Plate  for  tbe  same  period,  was 
about  25  miles  per  hour.  In  this  case  care  was  taken  to  augment 
the  difference  of  pressure  between  the  rooms  by  suitably  arranging 
the  doors  and  windows ;  but  it  is  clear  that  in  the  ordinary  way 
great  differences  may  exist,  and  if  the  instrument  depended  on  one 
tube  only,  the  indicated  velocity  would  most  probably  be  greater 
when  placed  in  one  room  than  it  would  be  if  placed  in  another. 
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NOTE  B. 

On  the  Habmonig  Analysis  of  Houbly  Obsbbvations  of 
AiB  Tbhpebatubrs  at  Bbitish  Obsebvatobies. 

By  Lieut.-Gen.  B.  Stbachey,  the  Chairman. 

A  paper  read  by  me  before  the  Boyal  Society  on  the  2nd  of 
March  1893,  contained  a  discassion  of  the  results  of  the  computa- 
tions of  the  harmonic  constants  of  the  daily  curves  of  temperature 
at  Greenwich  and  at  the  seven  observatories  maintained  by  the 
Meteorological  Office,  contained  in  the  volume  recently  published 
by  the  Office,  to  which  reference  was  made  in  the  last  Report  of 
the  Council,  p.  17. 

The  tables  supply  the  values  of  the  coefficients  of  the  cosines 
and  sines  of  the  sevenil  terms  of  the  usual  hnrmonic  series, 
representing  any  hourly  value  : — 

A^^Po-^-PiComi  15^ -k- qiBinn  15^ -^  &c,      ,     .     .     (1). 

They  also  give  the  amplitudes  of  the  several  components,  and 
the  epoch  of  maximum  derived  from  the  formula 

A.  -po  +  Pi  sin  (n  15°  +  Tj)  +  P^  sin  n  (2  n  15°+Ta),  &c.    (2). 

A  modification  of  the  usual  notation  is  made  by  introducing 
the  value  of  the  epoch  of  the  first  maximum  that  occurs  after 
midnight,  which  is  designated  by  the  letter  ^,  and  establishes 
more  directly  the  connexion  of  the  component  with  the  hour  of 
the  day  and  the  sun's  place. 

This  system  of  analysis  supplies  the  means  of  establishing  an 
exact  comparison  between  the  characteristics  of  unsymmetrical 
carves,  sucn  as  those  that  represent  the  hourly  values  of  tempera- 
ture, by  resolving  them  into  symmetrical  components^  having 
periods  of  24  hours,  12  hours,  8  hours,  6  fiours,  and  so  forth  ; 
and  its  application  to  the  records  dealt  with  in  these  tables  gives 
satisfactory  proof  of  the  important  light  it  brings  to  bear  on  the 
nature  and  extent  of  the  periodical  changes  of  the  diurnal 
temperature. 

1.  Greenwich  Temperature. 

The  examination  of  the  tables  shows  that,  with  very  consider- 
able variations  of  absolute  magnitude,  there  is  on  the  whole  very 
marked  consistency  in  the  main  characteristics  of  the  components. 

Taking  as  a  test  the  position  of  the  epoch  of  maximum,  which 
may  be  regarded  as  more  directly  dependent  on  the  sun's  action 
and  his  position  than  the  amplitude,  it  will  be  seen  that  the 
values  off*  indicate  very  clearly  the  closeness  of  this  connexion. 

in  all  the  components  a  truly  periodical  annual  variation  of  the 
value  of  fi  is  apparent,  and  the  period  of  maxmum  always  travels 
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backwards^  that  is,  it  becomes  earlier  as  the  year  passes  from 
winter  to  summer,  while  it  returns  in  the  opposite  direction  in  the 
change  back  to.  winter. 

For  the  first  component  the  variation  of  the  five-years'  mean 
of  fx.  from  the  twenty  years  is  in  no  month  more  than  2^%  or  ten 
minutes  of  time,  and  the  average  for  all  months  is  less  than  half 
that  amount. 

In  the  second  component  the  variation  of  the  five-year  mean 
of  fA  from  the  twenty-year  mean  is  in  no  month  more  than  6^,  and 
the  average  is  only  2^ '  3,  or  nine  minutes  of  time. 

In  the  winter  months  the  epoch  of  maximum  of  the  third 
component  is  always  between  4  a.m.  and  5  a.m. ;  in  March  it 
changes  rapidly,  and  in  the  summer  is  found  invariably  between 
midnight  and  1  a.m.,  while  after  September  it  returns  to  its 
winter  position.  The  variation  of  the  five-year  from  the  twenty- 
year  mean  of  the  values  of  /^  in  no  month  exceeds  6^,  and  the 
average  in  all  months  is  only  2°  *  1,  or  8^  minutes  of  time. 

The  fourth  component  shows  double  maxima  and  minima,  the 
former  at  the  equinoxes,  the  latter  at  the  solstices.  The  largest 
variation  of  the  five-year  mean  of /a^  for  any  month  from  the 
twenty-year  mean  is  10^,  and  the  average  for  all  months  is  4^ '  3, 
or  seventeen  minutes.  Considering  how  small  are  the  absolute 
values  of  the  coefficients  p^  and  q^,  on  which  the  value  of  fi^ 
depends,  the  average  being  a  little  less  than  -^th  of  a  degree 
Fahrenheit,  it  is  rather  a  matter  of  surprise  that  the  variations 
should  be  so  small  than  that  they  should  reach  their  actual 
amounts. 

It  mav  be  noticed  that  the  total  amplitude  of  the  components 
being  y  {p'^  +  ?*)>  a  considerable  variation  of  its  value  is  quite 
consistent  with  invariable,  or  slightly  varying,  values  .of  fc«  which 
depend  on  the  ratio  p/q. 

The  component  of  the  first  order,  which  in  the  winter  is  more 
than  double  the  magnitude  of  any  of  the  others,  and  in  summer 
more  than  ten  times  as  great,  gives  the  dominant  charaeter  to 
the  daily  curves  of  temperature.  In  the  series  of  twenty  years, 
variations  in  difierent  years  of  as  much  as  100  per  cent,  are  to  be 
found  for  almost  every  months  but  for  the  most  part  even  these 
irregularities  disappear  in  the  mean  of  a  series  of  five  years, 
and  the  monthly  means  for  the  twenty  years  are  remarkably 
consistent. 

The  progression  of  the  value  of  P,  in  the  course  of  the  year, 
foUows  approximately  the  one  of  the  sun's  meridional  altitude, 
and  the  empirical  formula 

P  =  10  cos  «  —  0-91 

gives  a  close  approximation  to  the  values  shown  in  the  tables,  if  a 
'^  lagging"  of  dght  or  ten  days  is  allowed  in  reckoning  the  sun's 
place. 
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The  seconci  component  has  two  clearly-marked  maxima  about 
the  tune  of  the  eqrBmoxes^  and  a  principal  minimum  at  mid^ 
summer. 

The  oomponeilt  ofthe  third  ordei^varies  in  a  converse  manner^ 
having  two  well-marked  mfnma- at  the  equmoxes,  with^a  prinoipal 
moriiitttm  at  midsummer. 

Thd  compo^nent'Of  the  fourth  order  appears  to  combine  the 
characters  of  the  two  pfrevioue  on^/  hftving  two  maxima  about 
the  time  of  the  equinoxes,  and  a  principal  minimum  in  the  winter. 

The  following  empirical  formulso  gives  close  approximations  to 
the  values  of  Pj  and  P3 : 

Pg  =  1-08  +  0-20008  (X  4-  126°)  +  0-41  cos  (2  X  —  2^, 
Pj>  =  0-42  +  0-16COS  (X  +  260**)  +  0-10  cos  (2  X  —  172°), 
in  which  x  is  the  sun's  longitude. 

The  mean  value  of  f*  for  the  first  component  is  214°,  corres- 
ponding to  2  h.  26  m.  p.m.,  the  variation  due  to  season  being  12° 
or  48  m.  of  time,  by  which  the  maximum  is  earlier  in  summer 
than  in  winter. 

In  the  second  order  the  first  maximum  in  June  is  24°,  or 
1  h.  20  m.  earlier  than  in  January. 

In  the  third  order  the  diiference  in  the  same  direction  is  63% 
or  4  h.  12  m.  of  time. 

In  the  fourth  order  there  is  some  doubt  as  to  the  manner  in 
which  the  change  of  epoch  of  the  summer  and  winter  maxima  is 
brought  about.  From  March,  when  the  first  maximum  occurs 
about  60°  after  midnight^  or  4  a.ni.,  there  is  a  continued  retro- 
gression till  June,  when  the  maximum  is  at  16^  after  midnight, 
or  1  h.  4  m.  a.m.  This  is  followed  by  a  progression  from  June 
till  October^  when  the  maximum  again  occurs  at  about  60%  or 
4  a.m. 

In  passing  from  October  to  November  a  sudden  change  takes 
place  by  which  the  maximum  is  established  at  about  10°  after 
midnight  There  is  a  like  sudden  change  between  January  and 
February  in  the  opposite  direction,  which  again  brings  the 
maximum  to  60°  after  midnight.  From  the  component  in 
November  and  February  being  very  small^  it  is  not  improbable 
that  these  sudden  changes  may  coincide  with  the  component 
becoming  zero. 

Kemembering  that  the  fourth  component  includes  four  series  of 
undulations,  the  most  probable  explanation  of  these  changes  is  to 
be  found  in  a  change  of  the  position  of  these  undulations,  during 
which,  between  January  and  February,  the  first  recedes,  and  its 
place  is  taken  by  the  second,  which  leads  to  the  sudden  appear- 
ance of  a  maximum  about  60°,  or  4  a.m.  A  similar  change 
between  October  and  November  in  an  opposite  direction  would 
introduce  the  maximum  at  10°,  after  midnight 
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In  the  eummer  monthfl  (May,  June,  and  July)  the  temperature 
curve  during  the  day  hours,  irom  8  a.m.  to  8  p.ni.,  hardly  differs 
from  a  curve  of  sines,  the  first  component  being  more  than  ten 
times  as  large  as  any  of  the  others,  which  therefore  influence  the 
temperature,  relatively,  very  little. 

The  relation  of  the  epoch  of  the  first  maximum  of  the  com- 
ponent of  the  third  order  to  the  time  of  sunrise  is  decidedly 
marked,  the  former  occurring,  on  the  average,  about  12^  or 
48  m.  after  sunrise  ;  the  mean  deviation  of  the  interval  from  that 
amount  being  only  7^  or  28  m. 

The  periodical  variation  in  the  position  of  the  maximum  leads, 
during  the  winter  months,  to  a  positive  maximum  of  this  com- 
ponent  about  1  p.m.,  which  is  combined  with  negative  maxima 
four  hours  earlier  and  later,  which  correspond  to  the  reduced 
temperature  in  the  mornings  and  afternoons  of  the  shorter  days. 
In  like  manner,  in  the  summer  months,  when  this  component  has 
a  negative  maximum  about  1  p.m.,  instead  of  a  negative  minimum, 
as  in  winter,  there  will  be  two  positive  maxima,  one  four  hours 
earlier,  the  other  four  hours  later,  corresponding  to  the  higher 
temperature  in  the  mornings  and  afternoons  of  the  longer  days. 

It  will  be  seen  that  these  positions  of  the  midsummer  and  mid- 
winter maximum  phases  correspond  respectively  to  days  of  16 
hours  with  nights  of  8  hours,  or  days  of  8  hours  and  nights  of  16 
hours,  and  that  nt  these  seasouH,  when  the  variations  of  tempera- 
ture, due  to  these  differences  are  greatest,  the  amplitudes  of  this 
component  are  also  the  greatest.  At  the  equinoxes,  with  12-hour 
days  and  nights,  the  component  becomes  a  minimum ;  and  at  this 
season  the  change  in  the  position  of  the  maximum  takes  place  as 
already  noticed. 

It  might  be  supposed  that  an  analogous  relation  between  tlie 
fourth  component  and  the  occurrence  of  days  of  18  hours, 
combined  with  nights  of  six  hours,  and  vice  versd,  is  likely  to 
arise.     But  the  data  are  not  forthcoming  to  test  this. 

Although  the  several  components  of  the  temperature  curve 
cannot  be  regarded  as  indications  of  specific  physical  efficient 
causes,  the.  examination  of  the  graphical  representations  of  the 
various  curves  presents  points  to  which  attention  may  usefully  be 
drawn.     The  chief  of  these  are  the  following : — 

In  the  summer  months  the  time  of  morning  mean  temperature 
is  nearly  where  the  first  component  becomes  zero,  the  second  and 
third  components  then  balancing  one  another. 

In  the  winter  the  time  of  morning  mean  temperature  is  later 
than  in  summer,  and  occurs  when  a  positive  value  of  the  first 
component  is  equal  to  a  negative  value  of  the  second. 

The  time  of  afternoon  mean  temperature  throughout  the  year 
is  somewhat  either  before  or  after  7  p.m.,  and  almost  exactly 
coincides  with  the  time  when  the  first  and  second  components  are 
equal,  with  opposite  signs. 
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In  the  summer  the  time  of  abfiolute  minimum  is  between  the 
hours  of  3  a.m.  and  6  a.m.^  daring  which  the  whole  of  the  com- 
ponents are  negative. 

Sunrise  in  December  is  about  an  hour  and  a  half  before  the 
time  of  mean  temperature,  while  in  June  it  is  more  than  four 
hours  earlier. 

Sunset  in  December  is  rather  more  than  three  hours  before  the 
time  of  mean  temperature ;  in  June  it  is  about  half  an  hour  cifter 
that  time. 

The  rationale  of  some  of  the  empirical  rules  for  obtaining  the 
mean  daily  temperature  from  a  limited  number  of  obseryations 
is  supplied  by  reference  to  the  harmonic  expressions  for  the  hourly 
deviations  of  temperature  from  the  mean  value,  it  being  borne  in 
mind  that  the  relative  magnitude  of  the  fourth  component  is  very 
small. 

In  the  first  place  it  will  be  seen  that  by  adding  together  the 
harmonic  expressions  for  any  two  hours  twelve  hours  apart,  the 
whole  of  the  odd  components  disappear,  and  that  the  sum  is  twice 
the  mean  value,  added  to  twice  the  sum  of  the  even  components  of 
the  selected  hours,  which  are  equal.  Disregarding  the  components 
above  the  fourth  order,  if  the  selected  hours  are  such  that  the 
component  of  the  second  order  is  zero,  which  will  be  the  case  at 
hours  corresponding  to  ft^+^d^  or  f«2+  135!^,  then  half  the  sum  of 
the  temperatures  at  the  selected  hours  will  be  the  true  daily 
mean  added  to  the  fourth  component  for  the  selected  hour,  which 
at  English  stations  will  never  amount  to  ^°,  and  on  the  average  is 
less  than  ^^. 

At  Greenwich  the  mean  between  the  observations  at  4^  a.m.  or 
10^  a.m.  and  the  corresponding  afternoon  hours  in  January,  will 
differ  by  less  than  A-°  from  the  true  value,  and  similar  results 
will  be  obtained  for  June  from  the  mean  of  observations  made  at 
3  am.  or  9  a.m.  and  the  corresponding  hours  in  the  afternoon. 

By  taking  the  mean  of  observations  at  any  four  hours,  at 
intervals  of  six  hours,  both  the  whole  of  the  odd  components,  and 
those  of  the  second  order  will  disappear,  and  the  result  will  only 
differ  from  the  true  mean  by  the  amount  of  the  fourth  component 
for  the  selected  hours. 

As  this  component  disappears  when  fA^  ±  22$°  =  0®  or  180°, 
the  hours  at  Greenwich  that  will  give  the  best  result  are  2,  8,  14, 
and  20,  or  6,  11,  17,  and  23. 

So,  if  the  mean  of  any  three  hours  at  equal  intervals  of  eight 
hours  be  taken,  the  sums  of  the  first,  second,  and  fourth  com- 
ponents will  disappear,  and  the  result  will  only  differ  from  the 
true  mean  by*  the  amount  of  the  third  component  for  the  selected 
hours,  which  in  no  case  can  be  so  much  as  |°. 

By  adopting  hours  when  /*3  ±  30°  =  0°  or  180°,  the  third  com- 
ponent disappears,  and  this  result  will  be  obtained  wi  Greenwich 
by  combining  observations  at  3,  11,  and  19  hours,  or  7,  15, 
and  23. 
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2.   Temperature  at  the  Seven.  Observatories, 

The  examination  of  the  tables  will  show  that  in  their  main 
characteristics  the  results  closely  resemble  those  for  Greenwich^ 
and  it  will  not  be  necessary  to  discuss  them  in  any  detail. 

The  amplitudes  of  the  components  of  the  first  order  are,  however, 
in  all  cases  lesa  than  that  observed  at  Greenwich,  the  lowest  values 
being  those  for  Valencia  and  Falmouth,  no  doubt  due  to  their 
poaition  on  the  sea  coast,  for  wliich  stations  the  means  for  the 
years  are  2®  •  28  and  2°  •  35  compared  with  5°  '  10  at  Greenwich. 

The  Kew  values  most  resemble  those  at  Greenwich,  but  the 
mean  maximum  at  Kew  is  more  than  1°  less,  and  the  mean  for 
the  year,  4°  less. 

llie  mean  values  of  i*.^  for  the  seven  observatories  lie  between 
206''  and  220°,  that  for  Greenwich  being  214°.  The  means  of 
the  summer  values  are  about  8°  or  4°  leas  than  the  niean  of  the 
year,  and  of  the  winter  values  as  much  above  it,  as  in  the  case  of 
Greenwich. 

The  amplitudes  of  the  first  components  conform  approximately, 
but  not  so  closely  as  at  Greenwich,  with  the  sine  of  the  sun's 
meridian  altitude,  but  with  a  flattening  of  the  curve  in  the 
summer  months,  and  a  tendency  at  some  of  the  stations  to  a 
maximum  value  in  May. 

The  components  of  the  second  and  third  orders,  beyond  which 
the  analysis  is  not  carried  for  these  observatories,  conform  in  all 
important  respects  to  those  for  Greenwich,  the  numerical  values 
of  the  latter  being,  however,  in  all  cases  somewhat  higher.  The 
epochs  of  maximum  follow  the  same  laws,  with  an  increased  di- 
vergence of  the  summer  epoch  from  that  of  the  winter  at  the 
more  northern  stations. 

Making  allowance  for  their  smaller  amplitude,  the  empirical 
formulas  expressing  the  mean  values  of  the  Pg  and  Pg  components 
differ  little  from  those  obtained  for  Greenwich. 

In  order  to  test,  and  in  some  degree  throw  light,  on  the 
character  and  significance  of  the  harmonic  components  of  tempera- 
ture that  have  been  under  discussion,  and  bearing  in  mind  that 
they  cannot  be  considered  to  represent  separate  effects  of  physical 
forces  operating  at  the  assumed  periods  of  the  compiments,  I  have, 
at  the  suggestion  of  Professor  G.  Darwin,  computed  the  harmonic 
components  that  would  produce  a  curve  representing  an  intermittent 
heating  action  such  as  that  of  the  sun,  continued  only  during  a 
portion  of  the  day,  and  commencing  and  ending  abruptly  at  sun- 
rise and  sunset. 

All  cooling  effects  have  been  disregarded,  and  the  sun's  direct 
heating  action  has  been  assumed  to  be  proportional  to  the  sine 
of  his  altitude ;  also  following  the  empirical  formulas  before  ^ven, 
the  power  of  a  vertical  sun  is  taken  to  be  10.  Having  calculated 
the  sun^s  altitude  for  each  hour  of  the  day,  for  midwinter,  the 
equinox,  and  midsummer,  for  certain  selected  latitudes,  the  corres- 
ponding heating  effects  have  been  computed,  to  which  the  usual 
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method  of  analysis  having  been  applied,  the  foUowincr  results  are 
obtained : — 


1 

Winter. 

Equinox. 

Summer. 

Latitude, 

Cotnponentii. 

Components. 

Components. 

I. 

11. 

III. 
0 

IV. 

-0-4 

I. 

II. 

IIL 

IV. 

I. 

11. 

III. 

IV. 

0° 

-4-6 

+1-9 

-6-1 

+2-1 

0 

-0-5 

1 

-4-6    +1-9 

1 

0 

-0-4 

20- 

-3-4 

+1-7 

-0-8 

-0-3 

-4-7 

+2-0 

0 

-0-4 

-5*3 

+1*7    +0-3 

1 

-0*8 

«0- 

-2'8 

+1-4 

-0-3 

-0-3 

-4-4 

+1-7 

0 

-0-4 

-5-3 

+1-6  1+0-4 

-0*2 

40- 

-1-9 

+1-2 

-0-4 

-0-1 

-8-9 

+1-6 

0 

-0-4 

-6-2 

1 
+1*2    +0-4 

-0-1 

45- 

-1-6 

+1-0 

-0-4 

+0-1 

-3-5 

+  1-0 

0 

-0-4 

-5-2 

+1-1    +0*4 

+••1 

5U 

-1-0 

+0-8 

-0-4 

+0-1 

-8« 

+1'8 

0 

-0-8 

-4-8 

+0*8    +0*4 

+0-2 

«5- 

0 

0 

0 

0 

-2-2 

+1-0 

0 

-0-2 

-3-9 

0 

+0-1 

+01 

These  figures  represent  the  values  of  the  components  at  mid- 
night. The  signs  indicate  that  the  tiiaximum  of  the  firdt  com- 
ponent is  in  all  cases  at  180°,  or  noon;  of  the  second  component 
the  maximum  in  all  cases,  is  at  0^,  or  midnight ;  of  the  third 
component  in  all  latitudes  the  maximum  in  the  winter  is  at  60^, 
or  4  A.M.,  in  the  summer  at  0°,  or  midnight,  the  change  taking 
{^ace  at  the  equinox,  when  the  component  becomes  zero  ;  of  the 
fourth  component  in  the  lower  latitudes  up  to  40°,  the  maximum 
is  at  45°,  or  3  a.m  ,  at  all  seasons ;  in  the  higher  latitudes  the 
maximum  is  at  0°,  or  midnight,  in  winter  and  summer,  and  at  45° 
or  3  A.M.,  at  the  equinox. 

For  comparison,  the  following  results  from  actual  observations 
at  latitudes  specified  are  also  given  in  similar  form: — 


Winter. 

Equinox. 

Summer. 

-  

Stations. 

Components. 

Components. 

Components. 

I. 

II. 

III. 

IV. 

I. 

II. 

III. 

IV. 

I. 

II.   t  III. 

IV. 

Singapore 
(Lat.riB'N.) 

-6-0 

+1-8 

-0-3 

-0-2 

-6-8 

+2'0 

+0-7 

1 
-0*6 

-4*6 

+1-5 

+0-8 

-0-6 

Hong  Kong 
(Lat.22*18'N.) 

-2-4  • 

+1-0 

-0-7 

-0-8 

-2-0 

+0'7 

0-0 

-0-1 

-1-9 

+0-6 

+0-1 

-01 

lorons 
(Lat.46<'40'N.) 

-2-6 

+1-0 

-0-4 

+0-1 

-6-8 

+1-6 

+  0-1 

-0-3 

-7-6 

+0-8 

+0-6 

+0*2 

dreenwich 
(LatW^syN.) 

-1-7 

+0-8 

-0-3 

+0*1 

-4-7 

+1-3 

+0-2 

-0-2 

-7-7 

+0*6 

+0-6 

+0-2 

Fort  Rae  - 
(Lat.e2°40'N.) 

-1-1 

+0*7 

-0-3 

1 

+0-3 

-7'7 

+1*9 

+0*4 

-0-6 

-6'0 

+0'« 

+0-2 

+0*1 

The  close  correspondence  of  the  main  features  of  these  two 
tables  is  obvious. 
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The  conclusion  is  unavoidable^  that,  although  both  in  the  actual 
and  hypothetical  cases  the  harmonic  components,  when  combined, 
are  truly  representative  of  the  peculiar  forms  of  the  curves  from 
which  they  were  derived,  this  affords  no  evidence  of  the  existence 
of  recurring  cycles  of  action  corresponding  to  the  different  com- 
ponents, but  indicates  that  the  results  are,  to  a  great  extent,  due 
to  the  form  of  the  analysis. 

The  diurnal  curve  of  temperature  is  not  symmetrical  in  relation 
to  the  mean  value,  the  maximum  day  temperature  being  much 
more  in  excess  than  the  minimum  night  temperature  is  in  defect. 
In  order  to  adjust  the  first  component,  which  is  symmetrical 
about  its  mean  value,  to  the  actual  unsymmetrical  curve,  it  must  be 
modified  by  the  other  components.  That  of  the  second  order 
which  has  one  of  its  maxima  not  far  removed  from  the  minimum 
of  the  first  order  supplies  the  chief  portion  of  the  ox>mpensation 
due  to  this  cause. 

Further  fi:om  the  character  of  the  analysis,  when  the  diurnal 
curve  is  symmetrical  on  either  side  of  the  hour  half-way  between 
noon  and  midnight,  that  is,  when  the  day  and  night  are  equal  in 
length,  the  third  component  becomes  zero.  Any  departure  from 
this  symmetry  introduces  a  component  of  the  third  order,  with 
the  result  that  with  a  day  shorter  thin  12  hours  one  maximum 
vnll  fall  in  the  day  between  6  a.h.  and  6  P.M.,  and  the  other  two 
in  the  night  between  6  P.M.,  and  6  A.M.,  while  with  a  day  longer 
than  12  hours,  two  maxima  will  occur  in  ihe  day  and  only  one  in 
the  night.  In  the  former  cnse  the  negative  portions  of  the  com- 
ponent correspond  with  the  reduced  morning  and  afternoon 
temperatures  of  the  short  day,  and  in  the  latter  the  two  positive 
phases  correspond  with  the  higher  temperature  of  the  mornings 
and  afternoons  of  the  longer  day. 

These  conclusions  are  in  conformity  with  those  previously 
indicated. 

The  available  data  are  insufiicient  to  enable  us  to  say  whether 
ihe  corresponding  results  connected  with  the  fourth  component 
are  as  fiilly  supported  by  observation  as  in  the  case  of  the  third, 
but  the  facts  so  far  as  they  go  confirm  this  view. 

It  may  also  be  pointed  out  that,  if  instead  of  reckoning  the 
epochs  of  maximum  from  midnight,  that  nearest  to  noon  had  been 
adopted,  it  would  have  been  seen  that  there  is  a  distinct  tendency 
for  all  these  epochs  to  approach  noon,  afibrding  evidence  which  is 
perhaps  hardly  required  that  they  are  all  closely  dependent  on  the 
passage  of  the  sun  over  the  meridian. 

For  Greenwich  the  results  would  be — 

Winter.  Equinox.  Summer. 

Ist  component  -  222°  215°  210° 

2nd         „  -  200  198  181 

3rd  „  -  194  —  (193) 

4th  „  -  190  (193)  196 

In  the  case  of  the  third  and  fourth  components,  the  figures 
enclosed  in  brackets  are  epochs  of  minimum. 
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APPENDIX  I. 

List  of  Captains  and  Officers  who  hare  sent  in  Logs  classed  as 
"  Excallent "  during  the  year  ending  March  31,  1893.  The  figures 
opposite  to  each  show  the  total  number  of  such  Logs  which  thej 
have  returned  to  the  Office  during  the  period  that  thej  have  beeD 
observing. 


Number 

. 

Name  of  Oaptaiii  or  Officer. 

of-Bx- 

oeUent" 

Logs. 

Ship. 

Andersen,  0.  E. 

8 

S.S.  "Longhirst." 

Angus,  T.  S.     - 

- 

5 

S.S.  «  Ballaarat." 

Armstrong,  B.  G. 

- 

2 

S.S. "  Para." 

Atkinson,  G.  W. 

• 

5 

S.S.  "Kaisar-i-Hind." 

SarcUy,  J.- 

• 

1 

S.8.  "Thermopyl®.** 

Baxter,  A.  S.    - 

. 

7 

"  City  of  York." 

Belding,  R.       - 

- 

5 

Biurque"  Atlantic." 

Bennett,  E.  C.  - 

. 

15 

"  Talus." 

Bett,  Dr.  W.,  B.N. 

_ 

3 

H.M.S.  "  Stork." 

Blackbome,  H.  S. 

• 

11 

S.S.  "  Bombay." 

Bolton,  S.U.    • 

- 

15 

S.S.     « Edith     Hough"    and    S.S. 

"  Paidar.'' 

Bourke,  Gapt.  E.  G.,  B.N. 

- 

8 

H.M.S.  "  Kingarooma." 

Bright,  H.        - 

- 

7 

Barque  "  Beltana." 

Bnchan,  J.- 

- 

S2 

S.S.  "  Deraniore." 

Cameron,  J.  G.,  B.N.B. 

«• 

9 

S.S.  "Germanic." 

Campbell,  B.    - 

m 

9 

S.S. «  Elton." 

Grottjr,  F.  H.  - 

- 

6 

"  Eyesham  Abbev." 

Crowley,  C.      - 

- 

6 

«  Verajean." 

Cmtchley,  W.  C,  R.N.R. 

- 

84 

S.S.  "  Kaikoura." 

Dart,  L.  C.       - 

. 

18 

Barque  '*  Semantha." 

Day,  Lieut  £.  A.,  E.X. 

- 

4 

H.M.S.  «  Dart." 

Docherty,  H.   - 

- 

4 

"  Tinto  Hill.*' 

Dyke,H.  W.   - 

- 

10 

"Tenasserim." 

Elliott,  W.,  B.N.B.      - 

„ 

5 

S.S.  "  Clan  Murray." 

England,  T.     - 
KTham,  T.  K.,  F.B.A.8. 

m 

12 
13 

Barque  "  Glen  Grant" 
S.S.-Tamar." 

Field,  Comr.  A.  M.,  R.N. 

. 

10 

H.M.S.  '*  Egeria." 

Fraser,  W.  D.  - 

- 

6 

«  Corolla." 

Frederick,    Lieut   and    Comr. 

12 

H.M.S.  «  Dart." 

G.  C,  R.N. 

Hand,  Snb.-Lt.  G.  E.  B.,  R.N. 

2 

H.M.S.  "Egeria." 

Inring,  P.  J.     - 

m 

10 

S.S. "  Teutonic." 

Jamieson,  D.  E. 

a 

1 

S.S. "  Port  AdeUide." 

c  2 
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N  ame  of  Captain  or  Officer. 


Number 

of'*Bx- 

eeUent" 

Logs. 


Ship. 


Lehman,  C. 

Martin,  Walter,  B.N.B. 
MiUican,  J.  W. 
Miiner,  W.  H.  - 
Mitchell,  J.      - 
Moignard,  P.- 
Moore, Capt.  W.  U.,  R.N. 
Mmm,  L.  A.     - 
Murdoch,  Peter 

Parry,  M.- 
Peebles, R.      - 
erenmi,  tt.    - 
Pope,  J.  -  - 

Price,  J.  H. 

Rosaeter,  W.  L. 

Scott,  G.  P.      - 
Shearer,  George 
Simpson,  Alexander     • 
■Simpson,  Alexander     - 
Smyth,  Lieut,  and  Comr.  M. 

R.N. 
Spalding,  T.  F. 
Streater,  R.      - 

Tait,  H. 

Thompson,  J.  E. 
Thomson,  A.S.,  R.N.R,  F.R. 
Travers,  H.  de  la  Cour 
Trenaman,  R.  W. 
Trott,  S.,  F.R.Met.Soc 
Tyson,  J,  -  - 

Walker,  H.,  R.N.R.     - 
Walker,  J.  J.,  F.LS.  Ch. 

R.N. 
White,  W.  B.,  R.N.R. 
Wilson,  J.,  R.N.R.      - 
Worrall,  W.  A. 


- 

8 

. 

4 

• 

7 

. 

14 

. 

S 

- 

6 

m 

18 

• 

7 

- 

18 

_ 

17 

- 

16 

. 

S 

- 

8 

- 

6 

- 

15 

. 

9 

. 

12 

. 

15 

. 

22 

H., 

2 

«• 

8 

- 

3 

„ 

1 

. 

5 

G.S. 

14 

- 

10 

. 

4 

. 

22 

- 

1 

. 

16 

R«» 

5   . 

6 
9 
2 


"  Loch  Sloy." 

S.S.  "German." 

S.S.  "  Longhrigg  Holme." 

S.S.  "La  Plata^and  S.8.  «  Trent." 

Barque  "  Cape  York." 

"  Garsdale." 

H.M.S.  "  Penguin." 

S.S.  « Trojan*  and  S.8.  «  Spartan." 

"  Sierra  Lncena." 

S.S.  "Prydain." 

Barque  "  Bracadale." 

«  Holkar." 

S.S.    "Dee,"     S.S.    "Lame,"    S.S. 

"  Tagus,"  and  S.S.  "  Bssequibo." 
Barque  "  Viola.* 

"  Brenda," 


» 


"  Holyrood  "  and  "  Crompton. 

M  Airlie." 

S.S.  "  Thermopyltt." 

S.S.  "  TraveUer." 

H.M.S.  "  Stork." 


9> 


S.S. "  Australasian." 
Euterpe." 


C( 


S.S.  "  India." 

S.8.  "  Monarch." 

S.S.  "  Silvcrtown  "  and  S.S.  "  Dacia." 

S.S.  "  Scot." 

S.S.  "  Pascal." 

S.S. "  Minia." 

S.S.  «  Arab." 

S.S.  "  Aurania." 
H.M.S.  "  Penguin." 

S.S.  "  Ormux." 
8.S.  «  Ethiopia." 
Barque  "  Lebu." 
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List  of  Documsnts  received  from  Ships. 


Gm^tain'a  Namt. 

Ship. 

Voysge. 

Tear. 

1  Aagaard,  0.  0. 

S.S.  BeUacia   - 

River    Plate,    Rio    Janeiro,    and 

Valparaiso          ... 

1891-92 

Andersen,  0.  B. 

S.S.  Longhirst 

Parazuelas  and  Philadelphia 

1892 

n               n 

n 

Philadelphia,  Marseilles,  and  Am- 

sterdam            ... 

1892 

»^               If 

n 

Venice,    Philadelphia,    and   Bor- 

deaux   -            -            .            - 

1892 

Anderson,  Charlea  - 

S.8.  Achilles   - 

China  and  Japan,  viA  Suez 

1890 

'  Angns,  T.  S. 

S.S.  Ballaarat  - 

Australia,  vi&  Suez 

1892-93 

'  Armstronff,  B.  G.     - 

R.M.S.  Para    - 

West  Indies 

1892 

4                                        . 

It              *            " 

»                   ... 

1892-93 

Asquith,  William     - 

S.S.  Deucalion 

China,  viA  Suez     - 

1890-91 

»  Atkinson,  G.  W.      - 

S.S.  Eaisar-i-Hind 

Calcutta,  viA  Suez 

1892 

»f 

»>            •»       " 

1892-93 

Barclay,  James 

S.S.  Thermopylas 

Australia,  via  Cape  Good  Hope    - 

1892-98 

Banr,  J. 

S.S.  Orestes     - 

China,  viA  Suez     .... 

1890-91 

Bartlett,  T.  - 

S.S.  Diomed 

»»            >»         " 

1890-91 

Barwise,  J.- 

S.S. Sarpedon  - 

n                 »»             - 

1890-91 

Baxter,  A.  S. 

City  of  York   - 

Cape  Town,  Astoria,  and  Valpa- 

raiso     .            -            -           - 

1891-93 

Belding,  Bawstin     - 

Barque  Atlantic 

River  Plate  and  Valparaiso 

1891-92 

BenneU,  E.  C. 

Talus  -            -            - 

Melbourne,    Newcastle  (N.S.VV.), 

and  San  Francisco 

1891-92 

7  Blaokbume,  U.  S.   - 

S.S.  Bombay   - 

China,  viA  Suez     ... 

1892 

Bolton,  S.  H. 

S.S.  Baidar      - 

Mediterranean  Ports 

1892 

8 

u                       ■                 " 

Ports  in  Sweden  and  Spain 

1892-93 

W                >f 

S.S.  Edith  Hough 

London  to  Liverpool 

1892 

Bonrke,  Capt.  £.  G., 

H.M.S.  Ringarooma    - 

Australia,  viA  Suez,  and  at  New 

R.N. 

Zealand-            ... 

1891-92 

Bright,  H.    - 

Barque  Beltana 

Adelaide    -            -            ... 

1892-93 

Brown,  B.  J. 

S.S.  Titan 

China,  viA  Suez    ... 

1890-91 

*  Buchan,  James 

S.S.  Deramore 

Pernambuco  and  New  York 

1892 

GameroD,     J.      G., 

R.M.S.  Germanic 

New  York - 

1892 

R.N.R. 

M  CampbeU,  Robert     - 

S.S.  Elton 

Savona,  and  S.  Carolina,  Baltimore, 

1 

and  Savannah    ... 

1892-93 

"  CHft,  W.  E.  - 

S.S.  Amaranth 

Cape  Town,  Mauritius,  Rangoon, 

and  home  viA  Suez 

1892 

"  Clunie,  ~    - 

8.S.  Transvaal 

Calcutta,  viA  Cape,  and  home,  viA 

Suez      .            .            .            - 

1892 

»  Conby,  H.  B. 

Garfield 

Calcutta  and  San  Francisco 

1891-93 

Conper,  William 

Clackmannanshire 

San  Francisco        ... 

1891-92 

Grotty,  F.  H. 

Evesham  Abbey 

Calcutta,  NeiT   York,  Yokohama, 

and  San  Francisco 

18P1-93 

Crowley,  C.  - 

Verajean 

Newcastle    (N.S.W.),    Peru,   and 

! 

Otago    .           -           -            . 

1891-92 

"Crulchfey,     W.    C., 
B.N.R. 

S.S.  Kaikoura 

Auckland,  viA  Cape    Town,   and 

! 

Rio  Janeiro        -           .            - 

1892 

»               n              »t     - 

»» 

It                    n                    tf 

1R92 

1* 

»           *           " 

n                    >»                    *» 

1892-93 

Dart,  L.  C.  - 

Barque  Semantha 

San  Francisco       ... 

1891-92 

Bayidson,  D.  C. 

Loch  Ranuoch 

Melbourne             ... 

1891-92 

"DayieB,D.    - 

Andora 

Al^oa  Bay  and  Dunedin   - 

IS91-92 

Day,  Robert 

S.S.  Achilles    - 

Chma,  viA  Suez     ... 

1891 

De  Home,  Morris 

S.S.  Carthage 

Australia,  viA  Suez 

1892 

"        «                    n         - 

»•           "           " 

Bombay,  viA  Suez 

1892 

Doeherty,  Hugh 

Tinto  Hill 

San  Francisco       ... 

1891-93 

It  Dulling,  George 

S.8.  Port  Pine 

Sydney,  viA  Cape  Good  Hope,  and 

Monte  Video      ... 

1892 
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Captain>  Name. 


Dalling,  Greorge 


Dyke,  H.  W. 

Elliott,         William, 
R.N.R. 

England,  Thomas     - 

M  E3am,  T.  K. 
» 

»  Field.  Comr.  A.  M., 

R.N. 

ao 

Fisher,  T.  P." 
»  Fordyce,  William     - 

Eraser,  W.  D. 
^  Frederick,  Lieut,  and 
Comr.  G.  C,  R.N. 

Gregory,  T.  M. 

Grier,  J.  K. 
a  Griffin,  E.  J.,  R.N.B. 

Guthrie,  W.  E. 

Hannah,  W.  T. 
»  Hepworth,  jM.  W.  C. 


19 


>t 


>♦ 


Huddy,  G.  R. 
Hutchinson,  John 
« Irving,  P.  J. 
Jackson,  Charles 
„        M.  H.  F. 
„        T.  S. 
^  Jamieson,  D.  £. 


Jones,  Henry 
*  Eeane,       Lt.-Comr. 
H.  J.,  R.N. 
Lapage,  W.  P. 
Lee,  W. 

Lehman,  C.  - 
Lonrison,  G.  M. 
Martin,  T.  C. 
V        ,.      W.,  B.N.R. 

37 

11  »»  » 

«  Miller,  Lieut.  A.  T^ 

»  MUlican,  J.  W. 

Milne.  W.  F. 
Milner,  W.  H. 


it 


»» 


»  Mitchell,  John 

Moignanl,  Philip 

»  Moore,  Comr.  W.  U., 

B.N. 
» 

30 


»» 


it 


tt 
it 


3*  Munn,  L.  A. 


8.S.  Port  Pirie 


Tenasserim 

S  8.  Clan  Murray 


ft 


f* 


XI 


n 


n 
tt 


Barque  Glen  Grant 
R.M.S.  Tamar 

H.M.S.  Egeria 


It 
S.S.  SiriuB 

County  of  Roxburgh 
Corolla 
H.M.S.  Dart    - 

S.S.  Menelaus  - 
S.S.  Antenor  - 
R.M.S.  Moor  - 
S.S.  Bellerophon 
S.S.  Glaucus  - 
S.S.  Port  Denison 


tt 

S.S.  Akaba 
S.S.  Stentor  - 
S.S.  Teutonic  - 
S.S.  Palamed  - 
S.S.  Telamon  - 
S.S.  Palinurus 
S.S.  Port  Adelaide 


S.S.  Telemachus 
H.M.S.  Herald 

8.S.  Anchises  - 
S.S.  Cyclops    - 
S.S.  Polyphemus 
Loch  Sloy 
Eaton  Hall 
Loch  Tay 
S.S.  German    - 

>»  ~  " 

Training  Ship  Conway 

S.S.  Loughrigg  Holme 

8.S.  Maud 
R.M.S.  La  Plata 

B.M.S.  Trent  - 
Barque  Cape  York 
Garmlale 
H.M.S.  Penguin 


>f 


»» 


B.M*.S.  Spartan 
B.M.S.  Trojan 


Calcutta,  Sydney,  and  borne,  viA 
Suez       -  -  -  - 

New  York,  Sydney,  and  Iquique   - 
Cape  Town,  Ceylon,  and  home,  tH 
Sue»        -  -  -  - 

Natal,  Madras,  and  home,  yi4  Suez 
Apalacbicola  ... 

Brazil        -  -  -  - 

Lisbon  and  E.  coast  of  S.  America 
Hong  Kong  and  North  Borneo 

Borneo      -  -  -  - 

Bio  Janeiro  and  New  York 
Mauritius  and  Calcutta 
Valparaiso  and  Talcahuano 
New  Hebrides       -  -  - 

China,  viA  Suez 


j» 


It 


Cape  Town 
China,  yUl  Suez 


>» 


Sydney,  vi&  Cape  Town,  Singapore, 

and  home,  vi4  Suez 
Australia,  yitt  Cape,  and  home,  yiA 

Suez       -  -  -  . 

New  Orleans 

China,  viA  Snez      ... 
New  York  -  -  - 

China,  yi&  Suez      .  -  . 

»•  -  -  - 

tt  ... 

Australia,   vi4  Cape  Good  Hope, 

Hong  Kong  and  New  York,  yii 

Snez       .  .  -  - 

China,  vi&  Suez      ... 
Zambesi  and  Shir^  Bivers  - 

China,  Ti&  Snez     .  .  - 

»»  -  -  - 

}f  -  -  - 

Melbourne  ... 

Valparaiso  and  Pisagua     - 

Melbourne  ... 

Cape  Town  and  Mauritius 

Cape  Town,  Tamatave,  and  Port 
Louis      -  -  -  - 

Off  Birkenhead      ... 

Quebec,    Bilbao    to    Philadelphia, 
Galveston  and  Norfolk  (Va.)     - 
Davis  Straits  ... 

East  Coast  of  South  America 
Pemambuco  and  Brazil 
Brazil         -  -  -     *       - 

San  Francisco  and  Saigon  - 
San  Diego  (Cal.)   - 
N.W.  Australia  and  Hong  Kong  - 

China  Seas  ... 

»f  -  -  « 

Cape  Town  ... 

Mauritius,  vi&  Cape  Town 
Cape  Town.  -  - 


1892-93 

1891-9» 

1892 

1892 
1891-92 
1891-92 

1892 

1892 

1892 

1898 
1892-93 
1891-92- 

1891 

1890-91 
1890-91 
1892-93 
1890-91 
1890 

1891-92 

1892 

1892 
1890-91 
1891-92 
1890-91 
1890-91 
1890-91 


1891-92 
1890-91 
1892 

1890-91 

1890 
1890-91 
1891-92- 
1891-92: 
1892-93^ 

1892 

1892 
1892 


1892-93 

1892 
1891-92 

1892 

1892 
1891-92 
1891-92. 
1891-92. 

1892 
1892 
1892 
1892-9a 
1892 
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Ctaptaut'i*  Name. 

Ship. 
Sierra  Lncena- 

Voyage. 

Tear. 

Mmdoob,  Peter 

Saii  Francisco       ... 

1891-92 

Nuh,  H.      - 

S.S.  Cyclops    - 

China,  yi&  Suez      ... 

1890-91 

Owen,  O.     - 

Barque  Cordelia 

Saotos       .... 

1891 

Parry,  Moses 

S.S.  Prydain    - 

1  Baltimore,  Stettin,  Barcelona,  and 
New  York       .  - 

1892 

Parson,  G.  F. 

Eamock 

Port  Pine - 

1891-92 

Pattman,  Robert 

Barque  Loch  Torridon 

Sydney      -            .            -            . 

1891-92 

Peebles,  Kobert 

Barque  Bracadale 

Fredrikstad  (Norway),  Newcastle 
(N.S.W.),  and  San  Francisco    - 

1891-92' 

»  Pentin,  Walter 

S.S.  Wilcannia 

Adelaide,  vid  Cape  Good  Hope,  and 

« 

home,  yift  Suez 

1892 

» 

>9                   » 

»»                       M 

i  Australia,  vi&  Cape,  and  home,  vift 
Suez       -            -            -            - 

1892 

-    Peterkin,  William    - 

Holkar 

Calcutta    -           -            -            - 

1892-93 

Pope,  James 

R.M.S.  Dee     - 

•  West  Indies           ... 

1891 

»*      „          „ 

R.M.S.  Essequiho 

1 

>»        »              ... 

1892-93 

>»          « 

R.M.S.  Lame  - 

M                 >f                               ... 

1891 

>»          >» 

R.M.S.  Tagus  - 

E.  coast  of  South  America 

1891-92 

Price,  J.  H.  - 

Barque  Viola  - 

Townsville             ... 

1891-92 

Polford,!.    - 

S.S.  PatrocluB  - 

China,  vift  Suez     ... 

1890-91 

Pnrdy,  Thomas 

S.S.  Dardanus  - 

»»            f»          ~            ■            ~ 

1890-91 

BawlingB,  E.  S. 

S.S.  Ajax 

»l                           M                        ~                           *                            " 

1890-91. 

Beynolds,  Robert     - 

S.S.  Pretoria    - 

Cape  Town,  &c.,  Mauritius,  and 
Natal      -            -            ,            - 

1892 

»  Bl&aad,  H.  C. 

S.S.  Magdaleoa 

Brazil  and  River  Plate 

1892 

Biley,  J.       - 

S.S.  Teucer      - 

China,  vi&  Suez     -            .            - 

1890 

^  Robertson,    Lt.    and 

H.M.S.  Herald 

Shir6  and  Zambesi  Rivers 

1892 

Comr.  C.  H.,  R.N. 

Bosaeter,  W.  L. 

Brenda 

Philadelphia  and  Calcutta 

1892 

WW* 

t»      - 

Calcutta  and  Demerara 

1892-93 

« 

Scale,  R.  F. 

S.S.  Laertes     - 

China,  vi&  Suez      -            -            . 

1890 

»  Scott,  G.  P. 

Crompton 

Rangoon    .            -            -            - 

1892-93 

yt           »♦ 

Holyrood 

Melbourne  and  Rangoon  - 

1891-92 

Soongall,  U. 

Barque  Closebum 

Cape  TowD,  Newcastle  (N.S.W.), 
and  Valparaiso  -            -            . 

1891-92 

Shearer,  George 

Airlie  -           -            - 

Havre  and  Calcutta 

1891-92 

Simpson,  Alexander 

S.S.  Thermopyln 

Australia,  vi&  Cape  Good  Hope    - 

1892 

»»                »» 

Barquentine  Traveller  - 

Ivigtut  and  Copenhagen    - 

1892 

• 

«  Smith,  J.  H.,  R.N.R. 

Training  Ship  Worcester 
R.M.S.  Tagus  - 

Off  Greenhithe      ... 

1892 

»      ,      W.J. 

River  Plate 

1892 

*  Smvth,    Lient.    and 

H.M.S.  Stork  - 

Formosa  Bay         -            -            . 

1891-92 

Comr.  M.  H.,  R.N. 

Spalding,  T.  F. 

S.S.  Australasian 

Australia,  vi&  Cape  Town 

1891-92 

jf            >»            " 

» 

Cape  Town,  Melbourne,  and  home, 
▼14  Suez             ... 

1892 

Streater,  R.  - 

Euterpe 

Wellington             ... 

1891-92 

«  Swale,  William 

S.S.  Brenttor  - 

Baltimore  -            -            .            . 

1892 

« 'Rit.  H. 

S.S.  India 

Mediterranean  Ports,  New  York, 
and  Naples         ... 

1892 

^  Thompson,  J.  £. 

S.S.  Monarch  - 

Off  coasts  of  British  Isles  - 

1892-93 

„         J.  S. 

S.S.  Nestor     - 

China,  vi&  Suez      ... 

1890-91 

»  Thomson,  A.8.,R.N.R. 

S.S.  Dacia 

West  Coast  of  Africa 

1893 

»            »> 

S.S.  Silvertown 

Brazil        .... 

1892 

Towell,  WUliam       - 

S.S.  Jason 

China,  viA  Suez     -            .            . 

1890-91 

<*  Tracers,  H.  D. 

S.S.  Scot 

Cape  Town            ... 

1892 

^  Trenaman,  R,  W.     - 

S.S.  Pascal      - 

New  Orleans  and  Monte  Video     - 

1891-92 

«  Trott,  Samuel 

as.  Minia 

Halifax  and  Boston  Harbour 

1892 

«       w             « 

>»              "           " 

HaUfax      -            -            -            . 

1892 

^  Tyson,  John 

S.S.  Arab 

Natal,  Tamatave,  and  Port  Louis  - 

1892 

«  Wait,  A.  Mcliean     - 

R.M.S.  Tartar - 

Cape  Town            -            -            . 

1891-92 

«        ,.             .-           - 

»>             -            - 

Natal,  &c.              ... 

1892 

«        M             »           - 

»             "           ~ 

Cape  Town,  &c.    -            -            - 

1892-93 

Walker,  Henry 

S.S.  Aurania  - 

NewYorle- 

1892 

Webster,  J.  K. 

S.S.  Prometheus 

China,  Ti&  Suez      ... 

]  890-91) 
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Oaintin't  Name. 

Ship. 

Voyngew 

Ymx. 

White,  W.  E.,  R.N.R. 

S.S.  Onniu 

Australia,  rik  Saea 

1892 

m 

n          n            n 

»             "            ■ 

>»             M        -            -            - 

1892 

M 

w           t»             »> 

»»             "            ■ 

»                          M               "                       "                      ~ 

1892-98 

Wildinf?,  J.  . 

S.S.  Priam 

China,  vi&  Saes     - 

1890-91 

WUliams.  0. 

S.S.  Agamemnon 

»>          »>                        "           " 

1890-91 

Wilson,  JohD,  B.N.R. 

R.S.  Ethiopia  - 

New  York 

1891-92 

f«                   99                  ft 

»»           ■           " 

»         -           •            -           - 

1892 

Wishart,  J.  T. 

Sierra  Parima  > 

Mauritius  and  Rangoon     - 

1892 

Worrall,  W.  A. 

Barque  Lebu  - 

VancouTer  Island  -           .            - 

1891-92 

Obsorrations  in  the  Atlantic  during  the  months  of  October  1856  to  March  1 857,  extracted  from 
the  logs  of  the  Cuoard  steamers  "Afnca,"  ''America,*'  "Asia,"  "Arabia,"  "Canada,"  "Enropa," 
«  Niagara,**  and  •«  Persia." 


In  cases  distinguished  by  marginal  numbers  the  Meteorological  Begisters  were  kept  chiefly  by  Oflloen,  as 
follows:— 


Officer,  6.   C. 
Mortimer,  5th 


s 
« 

7 

t 

9 

10 


Kept  by  E.  BJce,  Chief  Officer. 
Sept  by  8.  de  B.    Lockyer»  1st 
Cockman,  2nd  Officer,  and  J. 
Officer. 
Kept  by  Messrs.  Beall,  2nd  Officer,  and  Custance, 

4th  Officer. 
Kept  by  T.  H.  M.  Custance.  J.  B.  Thelwall,  and 

a  B.  M.  Eldridge. 
Assisted  by  Messrs.  Smith  and  Hanswell. 
Assisted  by  Messrs.  House  and  Warren. 
Kept  by  A.  B.  Armitaoe,  B.N.R..  2ud  Mate. 
Assisted  by  J.  Bioharason,  Chief  Officer. 
Ke;)t  by  Henry  Ward.  Chief  Officer. 
Assisted  by  Messrs.  Sowerby  and  Evans, 
u  Assisted  by  George  J.  Perks,  End  Officer. 
^  Kept  by  W.  M.  Wright,  2nd  Officer. 
^  Kept  by  S.  H.  Pascoe. 
i«  Kept  by  W.  K.  McAlpine. 
u  Kept  by  W.  K.  McAlpine  and  E.  C.  Macey. 
10  Kept  by  J.  H.  Jones,  1st  Mate, 
w  Kept  by  H.  S.  Crauford.Sth  Officer. 
!•  Kept  by  Thomas  Pott,  2nd  Officer. 
1*  Assisted  by  Officers. 
»  Kept  by  Sub-Lieut  6.  E.  B.  E[and,R.y. 
^  Kept  by    John    MacDonald,    Chief   Mate,  and 

Malcolm  S.  Wright,  2nd  Mate. 
**  Kept  by  Lieut.  £.  A.  Day,  B..N. 
*•  Kept  by  Alexander  L.  Gale  and  T.  B.  O'Brien,  4th 
Officer. 


M 
M 


M 

•1 


M 
SS 

se 

17 

n 

40 
i) 


47 

a 

40 

80 


Kept  by  G.  J.  Caven,  2nd  Officer. 

Assisted  br  G.  W.  B.  Woods  and  G.  Pattnck. 

Kept  by  £.  St.  Maur  Neman,  Surgeon,  B.N. 

Kept  by  J.  George,  8rd  Officer. 

Ke^t  by  the  Cadets. 

Assisted  by  Charles  C^lvie,  Srd  Officer. 

Kept  by  J.  J.  Walker.T.L.S.,  Staff  Engineer,  R.N. 

Kept  by  Messrs.  Joyce  and  F.  C.  Dallas. 

Kept  by  F.  C.  Dallsk  4th  Officer. 

Kept  by  Coulton  Elliott. 

Kept  by  M.  Pearson. 

Kept  by  F.  J.  Stubbs,  6th  Officer,  and  H.  J. 

Latterley. 
Assisted  by  J.  J.  Murphy  and  F.  Lampard. 
Kept  by  F.  J.  Stubbs  and  F.  W.  Fooks. 
Kept  by  William  Bett,  Surgeon.  R.N. 
Kept  by  Andrew  Bobb,  Sua  Offlioor. 
Kept  by  J.  Seddon,  2nd  Officer. 
Kept  by  D.  J.  Evans,  2nd  Officer. 
Kept  by  Officers. 

Kept  by  Henry  Bowyer,  2nd  Officer. 
Assisted  by  Mr.  Williams,  2nd  Officer. 
Kept  by  W.  G.  Squares,  Chief  Officer. 
Kept  by  J.  W.  Hsgue,  Chief  Officer. 
Kept  by  Srd  and  4th  Officers. 
Ke|}t  by  F.  P.  MacCarthy,  4lh  Officer. 
Assisted  by  Messrs.  Mur,  Coysh,  and  Tniscott. 
Assisted  by  Messrs.  fioarck    Coysh,    Gao«^  and 

Truscott. 
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APPENDIX  III. 
Ikbtbumknts  sappliedy  Ac.  to  the  Royal  Navj. 


PerAoooimt. 

Bttfo- 
meters. 

Ane- 
roids. 

Thermometers. 

Hydro- 

Ordi- 
nary. 

Max. 

297 
71 

Min. 

S79 
88 

Screens. 

meters* 

April  lit,  1892,  afloat  - 
latatd  lino* 

215 
85 

522 
116 

1,874 
355 

170 
33 

76 
54 

■ 

Ketomed  since 

800 
73 

638 
106 

1,729 
383 

868 
59 

867 
54 

208 
18 

130 
37 

April  Itt,  1893,  afloat 

227 

532 

1,896 

309 

313 

185 

93 

Instbumentb  supplied,  &c.  for  use  at  Naval  Stations. 


April  1st,  1892,  in  use 
Issoad  since 

70 
5 

66 

7 

288 
29 

29 
8 

28 
11 

5 
2 

11 
2 

Setamed  since 

75 
2 

73 
8 

317 
63 

87 
1 

89 

1 

*• 

13 

April  1st,  1898,  in  use 

73 

65 

254 

86 

38 

7 

13 

Disposition  of  Admiralty  Instruments  on  April  Ist,  1893. 


Afloat  in  Boyal  Nayy  - 

In  nse  at  stations 

In  store  at  M.O. 

Chatham    - 

Sheemess  - 

Portsmoath 

Deronport 

Qneenstown 

Qibraltar   - 

Malta 

Bombay     - 

Haliikz 

Bermuda   - 

Jamaica 


n 

n 
>• 

$9 


» 


»« 


«f 


»* 


»l 


Cape  of  Good  Hope 
Tnncomalee 
Honf^  Kong 
Coqnimbo 
Sydney 
Ksqoimalt  - 


Total,  AprU  1st,  1898 

Lost,  &c.  since  April  1st,  1892 
Under  repair    -  -  - 


227 

73 

29 

3 

7 

16 

14 

1 

3 

13 

4 

4 

4 

6 

2 

4 

21 

4 

2 

7 


444 


9 
20 


532 

65 

65 

13 

6 

48 

23 

4 

4 

16 

6 

8 

7 

3 

4 

4 

15 

6 

6 

7 


842 


15 


1,396 
254 
114 
16 
13 
29 
28 
20 
12 
52 
17 
24 
13 
29 
21 
16 
39 
16 
15 
9 


2,138 


294 


309 

36 

52 

13 

6 

11 

7 

1 

3 

10 

3 

5 

4 

2 

4 

3 

13 

4 

4 

4 


494 


31 


313 

38 

68 

14 

5 

12 

7 

1 

3 

9 

4 

4 

9 

2 

5 

3 

13 

5 

8 

3 


521 


ir 


.   I 


185 

7 

12 

3 

5 
4 


2 
1 


2 


1 
1 


14 


93 

13 

26 

15 

6 

5 

16 

4 

4 

6 

4 

14 

4 

4 

4 
22 
19 

7 


228       266 


19 
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APPENDIX  IV. 


iNSTRumsKTS  Supplied,  &c.  to  Mercantile  Marine. 


Per  Account. 


April  Ut,  1892,  afloat 
Iwued  since 


Betnrned  linoe 

April  Ut,  1893,  afloat  - 


Thermometm. 


Has.  .   Min.    Screens. 


106 
70 

.... 

667 
410 

— 

1 

176 
60 

— 

1,077 
410 

— 

1 

116 

— 

667 

— 

1 

102 

68 


170 
57 


Hydro- 
meters* 


861 
21fr 

579 

201 


118   378 


Instruments  at  Stations,  viz.,  Telegraph  Offices,  Observatories, 

Fishing  Villages,  &c. 


April  iBt,  1892,  in  ate  - 
Isaned  since     .           •           - 

278 
14 

2 

251 
24 

54 

8 

60 
6 

54 
6 

11 
•       2 

Betnrned  since 

292 
9 

2 

275 

17 

62 
5 

66 
2 

60 
5 

18 
8 

April  1st,  1893,  in  nse  - 

288* 

2 

258 

57 

64 

55 

10 

Disposition  of  Board  of  Trade  Instruments  on  April  1st,  1893. 


In  merchant  ships 

116 

_ 

667 

^.^ 

1 

118 

378 

In  use  at  stations 

288 

2 

258 

57 

64 

55 

10 

In  store  at  M.O. 

19 

4 

207 

— • 

25 

13 

87 

At  Liverpool       Agency 

12 

7 

50 

— 

« 

18 

44 

„  Aberdeen           „ 

8 

— 

29 

— 

8 

3 

22 

„  Glasgow              „ 

4 

— 

12 

— 

— 

3 

8 

„  Dundee               „ 

11 

— 

18 

— 

— 

9 

14 

„  Hull 

8 

— 

80 

— 

— 

6 

26 

„  Cardiff 

4 

— 

86 

i— 

-ii-. 

6 

16 

„  Southampton      „ 

7 

— 

42 

— 

— 

9 

27 

Total,  April  1st,  1898 

467 

13 

1,349 

57 

93 

230 

581 

Lost,  &e.  since  April  1st,  1892 

5 

— 

172 

1 

^■^^ 

14 

60 

*  Of  these  barometers  192  are  lent  for  use  of  seafaring  communities  at  fishing  riUagei  and 
ports. 
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APPENDIX  V. 

List  of  Stations  reporting  Meteorologieal  Observations  to  the  Office 
by  Telegraph  on  3l8t  March  1893,  with  the  Names  of  Observers. 


^tSamborgh  Head 
♦fStomoway  - 
Wick      - 
^airn     - 
*tAberdeen    - 
Leith     - 
•tShields 
Spurn  Head    - 
tToA     - 
Loiurhboro'     - 
'fArdrossan 
tlCalinHead  - 
♦fMnllaghmore 
^tBelmollet    - 
tponaghadee  - 
rarsonstown   - 
^tHolyhead    - 
LiTerpool 
*tValencia 

fBoehe's  Point 
Pembroke 
•fScilly  - 
jhrawle  Point  - 
tHnist  Castle - 
t  Jersey  - 
*fDangene88  - 
t  North  Foreland 
•fLondon 
Oxford  - 
Cambridge 
•fYarmoath    - 
§Haves  Junction 


Rer.  W.  Brand 

J.  Forbes        -        -        - 

J.  Sinclair 

Miss  Penny    -        -        - 

W.  BosweU    -        .        - 

T.  Richardson 

J.  W.  Irvine   -        -        - 

G.  Freeman    -        -        - 

H.  M.  Flatnauer,  F.G.S.  - 

W.  Berridge 

J.  W.  Mayes  -        -       - 

O.  O'Doherty 

K.  Kerrt 

Miss  M.  J.  Tolan    - 

T.  MacGowan 

W.  J.  Perry  - 

Capt.  Richards 

W.  E.  Plummer,  F.R.A.S.|| 

J.  E.  CaIlam,F.R.Met.Soc. 

W.  Kennedy  -        -        - 

S.  Blake 

A.  Hicks         -        -        - 

W.  Hewitt       -        -        - 

G.  G.  Appleton 

J.  Fisher         -        .        - 

W.  Batton      -        -        - 

A.  Cox 

F.  Gaster,  F.R.Met.Soc.  - 
W.  Wickham  - 

H.  Todd  and  P.  Morris    - 

G.  T.  Watson 

W.  H.  Bunce  -        -        - 


Minister  of  Dunrossness. 

Nicolson  Institution. 

Watchmaker. 

Schoolmistress. 

Assistant  at  the  Observatory. 

Telegraph  Clerk. 

Do. 
Lightkeeper. 
Curator  of  Museum. 

Telegraph  Qerk. 
Sigiudman,  Lloyd's. 
Retired  Coastguard  Officer. 
Telegraphist 
Postmaster. 

For  The  Earl  of  Rosse,  K.P. 
Keeper  of  Sailors'  Home. 
Bidston  Observatory. 
Superintendent  of  the  Ob- 
servatory. 
Telegraph  Clerk. 
Lightkeeper. 
Signalman. 
Coastguard  Officer. 
Ligh^eeper. 
Station  Master. 
Assistant  Lightkeeper. 
Signalman,  Lloyd's. 
Clerk^eteorologicalOffice, 
Radcliffe  Observatory. 
Observatory. 
Secretary,  Sailors*  Home. 
Station  Master. 


In  addition  to  the  above,  reports  are  received  daily  from  the  following 

Continental  Stations. 


Station. 


A.uthoriti. 


Station. 


Authority. 


Haparanda  - 
HemOsand  - 
fStockhofan  - 
Wisby 

BodO 

fChristiansnnd 
'^fSkudesnaes 
Fnrder 

fTheScaw  - 
FauO 

Cnxhaven 


Meteorological 
*•     Office,    Swe- 
den. 


Meteorological' 
>•     Institute,  Nor- 
way. 


1  Meteorological 

Y    Institute,  Den- 

J      mark. 

Deutsche  See- 
warte,  Ham- 
burg. 


fThe  Helder 

Cape  Oris  Nez 

fBrest  (St  Mathieu) 

Lorient  (lie  de  Groix) 

*tRochefort(ne  d' Aix) 

fBiarritz 

tParis 

Belfort 

Lyons 

Nice  -  -  - 

Perpignan     - 

Berlin 

Wiesbaden    - 

Munich 

Comnna 

fLisbon        -  -    j 


Bureau   Central 
M6t^rolo- 
gique,  Paris. 


Cent  Met  Inst 
of  Grermany. 

Observatory, 
Lisbon. 


Note. — ^The  stations  marked  with  an  asterisk  (*)  report  also  at  3h.  pjn.,   and 
those  with  a  dagger  (f)  at  6h.  p.m.  \  Lisbon  reports  at  4h.  p.m.  instead  of  6h.  p.m. 
Paris  and  the  Helder  do  not  report  at  6  p.m.  on  Sundays. 

I  Observer  since  dead. 

§  This  station  now  reports  by  post  only  at  the  close  o^each  month. 

II  Mr.  Hartnup  died  on  21st  April  1892. 
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APPENDIX  VI. 

Report  or  Inspection  op  the  Irish  and  Welsh  Stations,  1S92. 

I  have  to  report  that  I  have  completed  tiie  inspection  of  all  the  Irish 
stations,  and  of  the  Welsh  on«^8,  except  Llandoverj.  The  time  occupied 
has  been  five  weeks. 

Teleobaphio  Stations. 

Holyhead^  visited  September  15th. — ^The  station  is  in  good  order,  but 
the  shrubd  about  the  rain-gauge  have  been  allowed  to  grow  too  high. 

DonaghadeCy  visited  September  15th. — ^At  this  station  the  instruments 
were  all  in  good  order.  The  observer's  health  has  failed,  and  the 
observations  are  now  taken,  in  bad  weather,  bj  his  brother,  who  was  at 
one  time  the  regular  reporter. 

Malin  Hectd^  visited  September  23rd. — ^I  found  this  station  in  good 
order.    The  observer  is  verj  intelligent. 

Mullaghmore^  visited  September  26th. — I  deposited  at  this  station 
the  self-recording  aneroid  as  authorised  by  the  CounciL  The  instru- 
ments were  in  good  order. 

Belmullety  visited  September  28th. — At  this  station  I  found  that  the 
vane  recentlj  erected  had  been  set  to  magnetic  bearings,  and  this  I  had 
set  right.  The  instruments  were  otherwise  in  good  order.  The 
observer's  brother,  who  had  fcrmerlj  been  the  assistant,  had  left  the 
place  ;  a  younger  sister  had  taken  his  place. 

Parsonstowtiy  visiteil  October  4th. — ^The  observer  here  had  been 
changed,  and  the  present  reporter  is  named  William  James  Perry.  He  is 
a  National  school  te&cher,  well  educated,  and  careful.  His  absence  from 
the  observatory  during  school  hours  is  a  serious  inconvenience,  but  I 
cannot  see  how  this  can  be  obviated. 

Mockers  Pointy  visited  October  7th. — This  station  calls  for  no  remark. 
The  instruments  were  all  in  good  order.  The  barometers  have  been 
placed  in  a  much  better  light  than  formerly. 

Valencia  Observatory y  visited  October  11th. — At  this  station  the 
instruments  were  all  In  good  order.  The  Stevenson  screen  had  fallen 
to  pieces,  and  a  new  one  has  been  ordered  to  replace  it.  I  find  that  the 
hill  opposite  interferes  with  the  sunshine  for  an  hour  or  two  in  the 
mornings,  at  least  in  the  winter  half  year. 

St,  AimCs  Heady  visited  October  15th.  At  this  station  all  was  in 
good  order.  The  observer,  Mr.  Blake,  is  likely  to  leave  ere  long  on  pro- 
motion. His  successor  will  be  Mr.  Knotty  and  Mr.  Blake  is  instructing 
him. 


Weekly  Weather  Report  Stations. 

LlandudnOy  visited  September  14th.  —  I  inspected  the  sunshine 
recorder.  Its  action  is  not  quite  satisfactory,  as  it  received  accidental 
damage  at  its  former  position  on  the  Great  Orme's  Head.  I  am  re* 
calling  it  for  repair,  supplying  another  for  use  in  the  interim. 

Londonderry^  visited  September  22nd. — At  this  station  the  observer 
had  recently  procured  a  maximum  thermometer,  an  instrument  which 
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he  had  not  had  for  some  months,  since  the  recall  of  one  lent  to  him  bj 
the  Office.     Otherwise  the  instruments  were  in  good  order,  as  before. 

Edenfely  Omagh^  visited  September  24th. — This  is  a  new  station. 
Colonel  Buchanan,  ihe  observer,  has  a  good  situation,  but  the  thermo- 
meter screen  is  placed  in  a  corner,  out  of  the  waj  of  lawn  tennis.  The 
instruments  are  good  and  in  good  order. 

Mount  Trenchardy  visited  October  5th. — This  station  was  in  good 
order.  No  other  observations  than  rainfaU  and  extreme  temperatures, 
maximum  and  minimum,  are  taken. 

Killameyj  visited  October  10th. — This  station  was  in  good  order,  as 
usual. 

Waterfordy  visited  October  13th. — ^This  station  was  in  good  order. 

Kilkenny  Castlcy  visited  October  14tb. — ^This  station  was  also  in 
good  order.  I  am  glad  to  say  that  the  inner  can  of  the  rain-gauge  has 
been  enlarged  so  as  to  receive  a  larger  quantity  without  overflow. 


Stations  of  the  Second  Order. 

Dublin  Cityy  visited  September  16th. — Was  as  satisfactory  as  is 
possible  in  a  locality  po  confined  as  that  which  it  occupies. 

Mountjoy  Observatory ^  visited  September  16th. — This  station  is  in 
good  order.  It  is  the  most  satisfactory,  as  to  exposure,  of  all  the  stations 
that  I  visit. 

Gleunevin^  visited  September  17th. —  This  station  was  in  good  order. 
J  found  a  nest  of  a  mason  bee  inside  the  rain-gauge.  It  did  not  inter- 
fere with  the  tube  at  the  bottom,  and  had  apparently  not  been  there  for 
long. 

Lissany  visited  September  20th. — At  this  station^  which  was  in  good 
order,  the  observer  had  been  charged,  the  gardener,  Donaldson,  having 
left. 

Armaghy  visited  September  20th. — This  station  was  quite  satisfactory. 
I  found  that  the  anemometer  hut,  which  is  placed  standing  loosely  on 
a  leaded  roof,  required  to  be  moved,  as  a  crack  had  apparently  occurred 
in  the  lead  under  it.  The  hut  has  been  in  the  same  place  for  40  years. 
Dr.  Dreyer  imdertook  that  this  operation  should  be  carried  out  with  the 
greatest  care,  so  I  authorised  its  being  efPected. 

Colebrookey  visited  September  21st. — ^The  instruments  were  in  very 
good  order. 

Londonderry y  visited  September  22nd. — At  this  station  the  exposure 
is  very  imperfect,  as  the  bushes  in  the  garden  interfere  with  the  rain- 
gauge.    The  observations  are,  however,  taken  carefully. 

Markreey  visited  September  27th. — At  this  station,  which  is  in  very 
good  order,  a  railing  has  been  put  up  round  the  thermometer  screen, 
which  is  a  great  improvement  on  previous  arrangements. 

Curry graneyEdgeworthstotonyY'mted  September  30th. — ^Atthis  station 
the  observer  has  been  changed,  and  the  present  youth  has  not  yet  got 
quite  experience  enough.     He  is,  however,  careful  and  is  improving. 

Arley  Cottage^  visited  October  3rd. — ^At  this  station  Major  Maxiaell 
was  absent,  but  H.  Usher,  the  gardener,  was  in  attendance.  It  is  an 
exceptional  station,  being  very  ck^se  to  a  large  sheet  of  water  (Lough 
Sheelin).     The  observations  are  carefully  taken. 
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ParsonstaujHj  visited  October  4th. — ^The  remarks  oo  this  station  are 
given  under  the  head  of  Telegraphic  Stations. 

St,  David's,  visited  October  17th. — This  station  was,  as  usual,  in 
Tery  good  order. 

(Signed)        Bobeht  H.  Scott. 


Corrections  to  be  applied  to  the  readings  of  the  thermometers : — 


Statioits. 

Dry  Bulb.  W etBulb. 

Max. 

Min. 

Spare. 

Remarks. 

Telegraphic  Keporting  Stations. 

Holyhead 

0*0 

o 
-0'2 

o 
-0-5 

+0-2 

o 

-0-5 

HalinHead  - 

-0'« 

-0'2 

00 

-0*9 

-0-7 

Max.     and     xnin. 

there,  both  new. 

Mallaghmora 
RAlmnllet      - 

-0-8 

-0-8 

-©•2 

+0-7 

-0-8 

-0-4 

-0-8 

-0-1 

-0-3 

— 

Donaghadee  - 

-0-4 

-0-4 

+0*2 

-0-1 

-0-7 

Paraonstown  - 

-0-7 

+0*1 

-0*6 

+1-1 

— 

Valencia  (Oahirciveen) 
Roche's  Point 

-0*6 

-0-6 

-0-6 

-0-1 

-0-4 

-0-4 

-0-4 

-0*4 

0*0 

— 

St.  Ann'i  Head 

-0-6 

0*0 

+0*1 

-0-1 

-0-2 

Weekly  Weather  Eeport  Stations. 


Sdenfel,  Omagh 

Kilkenny  Castle 
Waterford      - 
Killamey 
Foynes 


-0-2 
■0-4 


-0*2 
■0*4 


-I  0*1 

-0*1 

0-0 

-0-1 

-0*8 


-©•1 

O'O 

0*0 

O'O 

+0*1 


New     station   tor 
W.  W.  Report. 


Stations  of  the  Second  Order. 


Armagh 


iBrookeborough 

©ublin  (City) 

Dublin(PhoenixPark) 

Edgeworthstown 

Glasnevin 

LUisan 

Londonderry 

Markree  Caatle 

Mount  Nugent 

Parsonstown  • 

.St.  David's     - 


-0-4 


-0*6 
■0'4 
■0-6 
■0-5 
-0-8 
•0-2 
■0*4 
■0-2 
•0-2 
■0-7 
•0-4 


-0-6 

-1-8 

— 

-0-4 

-0-9 

-0-4 

-o-i 

_ 

-0-5 

-0*8 

0-0 

.^ 

-0-6 

-0-3 

+0-1 

— 

-0-6 

-0-6 

+  0-8 

— 

-0-4 

-0-9 

+0*2 

>— 

-0*8 

-0-1 

+0*1 

— 

-0-8 

+0-8 

+0*6 

— 

-0-8 

0-0 

+0-8 

— 

-0*2 

+  0-7 

0-0 

— . 

+0-1 

-0-6 

+0'2 

— 

-0-6 

+0*2 

-0-2 

Grass  min.  + 1*0. 
Min.  therm,  of 
Casella's  pattern. 

Grass  min.  -O'S. 
I>o.  O'O. 

Do.        -O'l. 
Do.        +0'2. 


Do. 
Do. 
Do. 


+0*6. 

+2-8. 

O'O. 


Report  of  Inspection  of  Scottish  Stations  for  1892. 

Barometers. 

The  comparison  of  tliese  instruments  was  made  with  inspector's 
standard  barometer  No.  690,  which  I  have  reason  to  believe  remained 
-correct  during  the  tour  of  inspection.  The  barometer  at  Braemar  was 
found  to  read  about  half  a  tenth  inch  too  low.  The  instrument  was 
rectitiedy  and  read  thereaiter  the  same  as  the  standard.  The  barometers 
at  the  other  stations  were  in  good  order,  and  at  all  stations  the  readings 
were  very  accurately  made,  and  reduced  correctly,  where  it  is  the  practice 
of  the  observer  to  reduce  his  observations.  The  following  table  gives  the 
readings  of  the  standard  barometer  alongside  the  station  barometers :— « 


AjpptfuidJix  VL 


49 


Tablb  I. 


Inspector's 

Standard 

Reporting 

Gbeok 

StatUms. 

Barometer 

Barometer 

Barometer 

Remarks. 

No.  600 

uncorrected. 

uncorrected. 

oomoted. 

Inohet. 

Inches. 

1 
Indies. 

Fort  William 

20*880 

20*818 

— 

Fort  Angnstns     • 

S0*848 

20-886 

— 

Laiig         .          .          . 

20-586 

20-670 

— 

Dunrobin  •          -          . 

20-800 

80-868 

— 

"Wick         -       .  - 

20-810 

20-806 

20*760 

Check    barometer    is 

DeemMB   -       '  • 

20-878 

20-870 

— - 

higher  up  in  boose. 

BimroiBiieM 

20-682 

20-670 

20-680 

Aberdeen  • 

20-284 

20*284 

20-282 

Braemar    • 

28-80S 

88*808 

— 

Gordon  Caatle     - 

80*486 

80*402 

— 

Stomovay- 

80-077 

$0-060 

80070 

Glenoarron 

20-668 

20*661 

~ 

Nairn 

20*788 

80-786 

20-700 

Lednathie  - 

20-218 

80*818 

— 

Dundee     .          .          - 

20*784 

80*780 

— . 

Marohmoat 

80-166 

80*160 

— 

Ladjrlaw    • 
Wolfelee    • 

20-162 

80*164 

— 

28-610 

28-606 

— 

ArdroiMUi- 

20-262 

2^*262 

— 

Olaegow  Observatory     • 

20-106 

20-108 

— 

Lnth 

80-127 

80-128 

30-181 

Eosewell   - 

20-406 

20-886 

^~ 

Thermombtcbs. 

These  were  all  compared  with  standard  thermometer  No.  4483,  and 
the  results  are  detailed  in  Table  II.,  which  shows  the  readings  of  the 
standard  and  the  errors  of  the  different  instruments  ascertained  by  the 
comparison.  The  following  minimum  thermometers  were  found  out  of 
order: — At  Gordon  Castle  0^*6  of  spirit  was  lodged  at  the  very  top  of 
the  tube ;  this  was  put  right,  and  the  observer  was  shown  the  method 
of  doing  it  when  the  quantity  evaporated  is  small.  At  Rosewell,  4^*0 
was  lodged  near  the  top  of  the  tube,  which  the  observer,  under  direction, 
put  right ;  and  he  was  very  specially  shown  the  long  time  required  till 
the  whole  of  the  spirit  runs  down  and  joins  the  column  of  spirit. 

Table  II. 


^^1 

1 

n 

• 

3 

Spare  Ther- 
mometer. 

Ther- 
eter. 

l| 

1 

Stalions. 

III 

1 

|S 

Remarks.    • 

o 

o 

e 

e 

o 

o 

1 

0 

Fort  William. 

60-0 

+0-1 

+0*1 

0*0 

0-0 

90 

Uniform 

Fort  Augustus 

66*6 

+  0*1 

+0-1 

— 

+0*8 

-0-4 

90 

Do. 

Lairg   - 

62*7 

+0*1 

+0-8 

— « 

-0*8 

0*0 

90 

+0-3 

Dunrobin 

61*0 

-0*6 

-0-6 

—m 

-0*1 

-0-4 

136 

+0*6 

Wick   - 

68*8 

+0*4 

+0-6 

— 

0*0 

+0*1 

76 

Uniform 

Beemess 

68*7 

+0-1 

0*0 

— 

-0-8 

-0*1 

90 

+0-3 

Bonrossuets  - 

66*8 

+0*5 

+0*6 

+0-2 

0*0 

0-0 

160 

-0*4 

Aberdeen 

66-7 

+0-8 

+0-8 

— . 

+0-8 

+0*1 

^ 

Do.  Obsenra- 

•  80 

Uniform 

toiy 

66*7 

~- 

— 

— 

-0-8 

-0-8 

• 

Bnemar 

64*8 

+0*8 

+0-4 

.. 

-0-1 

-0*2 

06 

Do. 

Gordon  Castle 

66*8 

+0*3 

+0-1 

— 

+0-8 

0*0 

76 

Do. 

Min.    was  0°-6 

Stomowajr     - 

64*1 

+0*6 

+0-6 

m.m 

-0*4 

-0-6 

120 

+0*6 

out  of  order. 

Qlencarron 

680 

0-0 

-0-1 

— 

-0*2 

-0*2 

130 

+0-7 

Nairn  - 

66-0 

+0-7 

+0-7 

_ 

0-0 

-0*2 

66 

+0-2 

Lednathie      . 

66*8 

+0-8 

+0-1 

— 

+0-8 

-0*2 

180 

+0*7 

Dundee 

64-6 

+0-4 

+0*8 

""* 

+1-8 

-0-8 

66 

Uniform 

Marchmout    - 

68*0 

0*0 

-0*1 

0-0 

0-0 

240 

+0*6 

LadTlaw 
Woiielee 

66-8 

0-0 

00 

^^ 

-0-2 

0-0 

76 

+0*8 

61*6 

-0-8 

-0-8 

^^^ 

+0-1 

-1-1 

160 

-0*4 

Aidrossan 

40*6 

+0-1 

+0-8 

— 

-0-3 

-0*8 

140 

Uniform 

OlasHOwObter- 
Tsioiy 

47'8 

^^ 

^^ 

1 

0*0 

0-0 

200 

Do. 

Leith  - 

60*1 

0*0 

+0-8 

— 

0*0 

-0-4 

60 

Do. 

RoeeweU 

84-0 

-0-8 

-0-8 

mm. 

+0-8 

-0-4 

80 

Do. 

Hin.    was  4?'0 

• 

out  of  order. 

S    76160. 


50  Report  of  ths  Meteorological  OowndS. 

Hygboicsters. 

At  Stornowaj,  on  opening  the  screen,  the  difference  between  the  d'ry 
and  wet  balbs  was  only  0°*8,  though  at  the  time  the  weather  was  fine 
and  the  air  dry.  The  wet-bulb  was  plainly  out  of  order.  A  fresh  piece 
of  muslin  was  put  on,  and  the  hygrometer  placed  in  the  screen  and  read 
again  after  some  time  with  a  resulting  difference  of  6°'S,  between  the 
dry  and  wet-bulb  readings.  The  observer  was  shown  how  to  keep  the 
instrument  in  better  order.  At  all  other  stations  the  wet-bulbs  were 
well-mounted  and  in  good  order.  During  the  excessiTcly  damp  atmo- 
sphere of  October  3rd  and  4th,  differences  of  only  0^  *  4  between  the  dry 
and  wet-bulbs  were  noted  at  Hawick  and  Marchmont. 

Other  Instbumxnts. 

At  Ardrossan  it  was  necessary,  as  leaking  had  commenced,  to  order 
the  receiver  to  be  re-bottomed ;  and,  owing  to  the  erection  of  new 
buildings,  to  change  somewhat  the  positions  of  the  sunshine  recorders  at 
Stornoway  and  Fort  William.  Those  instruments  were  in  good  order 
at  all  stations. 

Foi^t  William f  August  19th. — The  thermometer  screen  of  the  obser- 
vatory was  repainted  in  the  end  of  June,  and  the  Stevenson  screen  is 
ordered  to  be  repainted.  The  Beckley  rain-gauge  now  works  well,  and 
the  differences  between  the  two  rain-gauges  are  very  slight.  As  there- 
is  a  difference  for  the  year  1 89 1  of  about  9  inches  between  the  annual 
amounts  of  the  itunfall  at  the  observatory  and  the  schoolboose  (the  old 
rain-gauge  of  station),  it  has  been  proposed  to  place  another  gauge  in 
the  grounds,  with  the  view  of  seeing  if  the  difference  be  due  to  the 
degree  of  proximity  to  the  rising  ground  behind  the  houses  in  this  part 
of  Fort  William.  The  building  of  a  house  on  the- ground  adjoining  has 
necessitated  the  removal  of  the  sunshine  recorder  to  a  new  position 
reached  by  the  sun  at  all  hours  when  above  the  visible  horizon.  The 
instruments  are  in  excellent  order,  and  the  observations  are  made- 
punctually  and  accurately. 

Fort  Augiestus^  August  20. — The  instruments  are  all  in  good  order. 
The  Rev.  A.  W.  Blundell  and  assistant  were  both  from  home  at  the 
time  of  my  visit.  Father  Martin,  the  previous  observer,  being  in 
temporary  charge. 

Lairg^  August  22nd. — All  the  instruments  are  in  admirable  order, 
and  are  well  observed. 

DunrobiTij  August  23rd. — The  instruments  are  in  good  order,  and  the 
observations  are  made  carefully  and  intelligently. 

fVick,  August  24th. — The  minimum  thermometer  is  in  good  order, 
and  a  new  maximum  was  supplied  to  replace  the  one  broken  when  the 
screen  was  blown  down  during  a  heavy  gale.  The  garden  having  been 
considerably  enlarged,  the  rain-gauge  and  Stevenson's  screen  have  been 
removed  to  good  and  more  open  positione,  the  screen,  a  new  one,  being 
finishevl  in  a  good  workmanlike  manner.  Since  last  year's  inspection 
the  porcelain  of  the  wet-bulb  thermometer  was  broken  at  the  upper 
screw  and  repaired  at  the  time,  so  that  the  porcelain  scale  from  which 
the  readings  are  taken  read  2° '8  too  high;  and  as  thereafter  the 
observer  subtracted  only  2°'0  from  each  reading,  these  wet-bulb 
readings  have  been  nearly  a  degree  too  high.  Mr.  Sinclair  observes 
with  great  intelligence  and  care,  and  in  future  particular  attention  will 
be  given  to  report  extreme  wind-force  in  gales. 

DaernesSy  August  26th. — The  maximum  thermometer  in  use  since 
the  instruments  .were  transferred  to  this  station  from  Stennis  reacts  0°'8« 
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too  low.  The  thermometer,  sunshine-recorder,  and  other  instmments 
are  particularly  well  attended  to,  and  the  observations  are  read  expertly 
and  correcdy. 

Dunrossnesi,  August  30th. — ^In  the  absence  of  the  Bev.  W.  Brand  in 
Fair  Isle,  Mrs.  Brand  was  in  charge,  who  made  all  the  observations 
with  remarkable  care  and  correctness,  and  the  instruments,  including 
the  miniinum  thermometer,  were  all  in  excellent  order.  A  Bichard's 
barograph  was  added  to  the  outfit  of  the  station. 

Aberdeen,  September  2nd  .^-Everything  as  respects  instruments  and 
observations  is  in  excellent  condition,  leaving,  indeed,  nothing  to  be 
desired. 

Braemar,  September  1st. — As  had  been  suspected,  the  barometer 
was  0°*050  inch  too  low  ;  but  after  inversion  and  tapping,  a  second 
reading  was  taken,  which  agreed  with  standard  No.  690  I  carry  with 
me.  All  the  other  instruments  are  in  very  good  order,  and  the  obser- 
vations are  made  with  much  care  and  intelligence. 

Gordon  Castle,  September  3rd. — A  new  maximum  thermometer  was 
added  in  November  1891,  to  replace  the  old  one,  a  Phillips,  whose 
index  had  been  lost.  About  0^*6  of  spirit  at  the  top  of  the  minimum 
tube  was  dislodged  and  the  instrument  put  right,  the  observer  being 
shown  the  way  when  the  evaporated  portion  is  small  and  at  the  very 
top  of  the  tube.  The  instruments  are  otherwise  in  good  order,  and  the 
observations  made  with  intelligence  and  accuracy. 

Siomowety,  September  6th. — On  opening  the  thermometer  screen, 
the  dry-bulb  read  59° '6  and  the  wet  58° '8,  the  muslin  being  almost 
dry.  After  being  properly  wetted  sometime  after  and  exposed  in  the 
screen  (closed)  the  readings  were  58° '8  and  53°  *0.  Instructions  were 
given  as  to  obviating  the  recurrence  of  such  faulty  readings  in  future. 
The  sunshine  recorder  was  ordered  to  be  raised  6  feet,  owing  to  the 
additions  which  have  just  been  made  to  the  school  buildings.  Other- 
wise the  instruments  are  in  very  good  order,  and  much  care  and 
intelligence  shown  in  making  the  observations. 

Glencarron,  September  8th. — The  instruments  continue  to  be  in  ex- 
cellent order  and  are  weU  attended  to.  The  small  barograph,  thermo* 
graph,  and  hygrograph  were  all  in  good  working  order. 

Nairn,,  September  9th. — The  Stevenson  screen  was  ordered  to  be 
repainted,  and  furnished  with  new  hinges  and  ventilator.  Otherwise 
tJie  instruments  are  in  very  good  order ;  and  much  care  is  evidently 
taken  by  Miss  Fenny,  her  sister  and  brother,  who  assist,  in  securing 
uniformity  in  the  methods  of  making  the  observations. 

Lednathie,  September  10th. — Since  last  inspection  a  H.C.  anemo- 
meter has  been  added  to  this  station.  Mr.  Morrison  keeps  the  instru- 
ments in  admirable  order,  and  evinces  much  care  and  shrewd  observation 
in  carrying  on  the  work. 

Dundee,  September  12tL. — The  instruments  are  all  in  good  order, 
and  the  observations  continne  to  be  made  with  accuracy  and  intelligence, 

Marcknwnt,  October  3rd. — The  instruments  continue  to  be  kept  in 
very  good  order,  and  great  intelligence  is  manifested  in  carrying  on  the 
observations. 

Lady  law,  Hawick,  October  4th. — The  instruments  and  observa- 
tions  leave  nothing  to  be  desired,  much  enthusiasm  and  great  labour  in 
reducing  the  observations  being  manifested  by  Mr.  Wilson. 
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Woffelee,  October  5th. — The  instruinenta  are  in  good  order,  and  the 
observer  is  particularly  careful  and  intelligent. 

Ardrossan^  October  6th. — The  receiver  of  the  rain 'gauge  was  ordered 
to  be  repaired.  The  station  is  presently  in  charge  of  Mr.  J.  Scott, 
assistant,  owing  to  the  serious  illness  of  the  chief  observer.  Mr.  Scott 
observes  with  care  and  correctness.  ^ 

Glasgow  Observatory,  October  ?th. — New  tubes  have  been  fitted  to 
the  thermograph  to  replace  the  old  ones  which  had  been  broken. 
Everything  was  in  excellent  order  and  working  well,  and  the  observa- 
tions are  made  with  much  care  and  correctneas. 

Cloher,  October  7th. — ^The  observations  at  this  station  are  at  present 
in  abeyance  owing  to  the  state  of  Mr.  Bertram's  health,  which  obliged 
him  to  leave  Glober  for  the  Continent  in  the  beginning  of  the  year. 

Leithy  October  11th. — ^The  Stevenson  screen  and  the  railing;  round 
the  outdoor  instruments  were  ordered  to  be  repaired ;  but  everything 
else  is  in  good  order,  and  the  new  observer  is  attentive  and  accurate  in 
what  he  does. 

Rosewell^  October  14th. — Nearly  4^*0  of  spirit  was  lodged  near  the 
top  of  the  tube  of  the  minimum  theimometer,  which  had  recently  got  out 
of  order.  Under  my  direction  the  observer  put  it  right.  With  this 
exception  the  instruments  are  all  in  good  order ;  and  the  observer  is 
greatly  interested  in  the  work,  which  he  does  carefully,  correctly,  and 
with  more  than  usual  fulness. 

(Signed)        Alexander  Buchan. 


Eeport  of  Inspection  of  the  English  Stations,  1892. 
Telegsaphic  Reporting  Stations. 

Dungeness,  inspected  June  9th. — Levelling  once  more  at  this  station 
with  such  accuracy  as  the  state  of  the  tide  would  permit,  I  concluded 
that  the  real  height  of  the  barometer  cisterns  above  M.S.L.  is  between 
five  and  six  feet  greater  than  that  previously  estimated ;  but  I  will 
endeavour  in  1898  to  secure  finality  on  this  question.  The  instruments 
at  the  station  were  all  in  excellent  order,  and  the  observers  at  the  time 
of  inspection  read  them  correctly,  although  I  regret  to  say  that  the  baro- 
metric readings,  as  reported,  are  by  no  means  in  all  cases  dependable. 

The  frequent  low  temperatures  of  Dungeness  beach  and  Romney 
Marsh  in  winter,  as  contrasted  with  temperatures  of  most  other  parts 
of  our  southern  coasts,  have  been  alluded  to  in  a  former  report,  as  has 
also  been  the  excellent  exposure  of  the  station  to  winds  from  all  points. 
I  will  mention  here  my  impression  that  over  this  very  level  promontory 
ihere  is  a  remarkable  deficiency  in  the  quantity  of  summer  cumulus. 

Hurst  CastlCf  inspected  June  13th. — The  instruments  were  all  in 
good  condition  and  are  carefully  attended  to.  Although  little  mere  than 
instrumental  observations  can  be  expected  from  Mr,  Appleton,  it  may 
be  worth  remarking  that  halos  are  more  frequently  reported  from  this 
station  and  from  St.  Aubins,  Jersey,  than  from  other  telegraphic  stations. 
This  simply  indicates  that  the  observers  at  these  two  stations  pay  attention 
to  the  appearance  of  the  sky  ;  and  any  inference  to  the  effect  that  the 
frequency  of  the  report  adequately  represents  the  frequency  of  the 
tKscurrence,  and,  still  more,  any  inference  that  the  phenomena  mentioned 
are  commoner  in  the  south  than  in  the  north  of  the  British  Isles,  would, 
I  think,  be  inadmissible. 
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As  formerly  remarked,  the  force  and  du'ection  of  the  wind  at  Hnrst 
are  considerably  affected  by  the  course  of  the  Solent  and  by  the  elevations 
of  adjacent  land  surfaces. 

Prawle  Pointy  inspected  June  IBth. — The  barometers  are  very 
accurately  read  by  Mr.  Hewitt  and  by  the  assistant  observer,  Mr.  Fenton. 
The  wet-bulb  reading  higher  than  the  dry  bulb  when  the  two  are  fairly 
compared,  it  happens  that  occasionally  when  saturation  is  attained  or 
closely  approached,  the  observer,  in  reading  to  whole  degrees  only,  fields 
the  wet  bulb  higher  by  a  degree  than  the  dry ;  in  these  cases  he  has 
habitually  reported  the  dry-bulb  reading  as  that  of  both  the  thermo- 
meters, for  the  purpose  of  avoiding  queries.  The  instruments  were  all 
well  attended  to.  Estimations  of  wind  and  of  sea  disturbance  are  (if 
we  adopt  the  usual  standards  for  these  estimations)  very  con*ectly  made 
at  this  station. 

Scillt/y  visited  June  i8th-19th. — Except  that  the  ventilator  of  the 
thermometer  screen  required  a  cap,  all  the  apparatus  and  instruments 
at  this  station  were  in  good  condition.  The  anemographic  tracings 
have  undergone  no  alteration.  The  observer,  Mr.  Hicks,  on  his  rare 
occasions  of  absence,  leaves  the  work  of  observation  to  his  son,  or,  now 
and  then,  to  young  Mr.  Thomas,  the  pon  of  the  former  observer.  Each 
of  these  is  a  fairly  ef&cient  substitute.  I  had  thought  the  observer  to 
have  made  progress  in  attention  to  the  telegraphy  of  important  pressure 
changes  indicated  by  the  self-registering  aneroid,  but  I  regret  to  find 
that  this  part  of  his  work  is  still  inadequately  performed. 

I  again  called  the  observer's  attention  at  this,  as  at  some  other  stations^ 
to  the  importance  of  I'eporting  the  duration  of  gales,  an  element  of  some 
flight  difficulty  when  gales  occur  at  night.  Direction  and  force  of  wind 
are  reported  from  Scilly  as  accurately  as  from  any  other  station,  but  sea 
disturbance  cannot  in  every  instance  be  quite  as  correctly  estimated. 

Cambridge^  visited  July  16th. — The  instruments  here  were  in  good 
order.  Some  of  the  barometer  readings  had  not,  previously  to  my  visit, 
been  accurately  taken.  I  have  lately  learned  that  Mr.  Todd  has 
resigned  his  post,  and  the  work  is  now  under  the  superintendence  of 
Mr.  Morris. 

North  Shieldfy  inspected  July  22nd. — ^The  reports  from  this  station 
are  promptly  transmitted,  and  are,  in  general,  dependable.  Some  cases 
had  occurred  in  which  the  reported  barometer 'readings  were  apparently 
too  low.  This  I  found  to  be  probably  due  to  want  of  experience  on  the 
part  of  a  clerk,  who  had  occasionally  been  deputed  to  read  the'  iustru- 
ments.  A  letter  was  sent  by  Mr.  Scott  to  the  observer  soon  after  the 
receipt  of  my  inspection  notes  calling  attention  to  this  matter,  and  the 
fault  is  not,  I  think,  likely  to  recur. 

The  rain-gauge  had  again  been  repaired.  The  hygrometer  was,  as 
usual,  somewhat  dirty. 

York, — Up  to  the  date  of  my  visit,  July  23rd,  no  change  had  been 
traceable  in  tne  character  of  the  reports  from  this  station.  The  obser- 
vations are  fairly  well  taken,  although  the  observer  is  sometimes  not 
sufficiently  careful  in  taking  his  barometer  readings.  I  have,  as  usual, 
to  complain  of  want  of  punctuality  at  this  station.  I  laid  a  strong 
protest  on  this  subject  before  Mr.  Platnauer,  the  Curator  of  the 
Museum. 

The  hygrometer  was  this  year  found  to  be  in  a  satisfactory  state. 

Liverpool  (Bidston  Observatory),  icspected  November  23rd. — The 
Council  has,  by  the  death  of  Mr.  Hartnup,  lost  the  services  of  an  expe- 
rienced observer.   The  observations  are  now  under  the  superintendence 


54  R&port  of  the  MeUorologiccU  GouwAl. 

of  Mr.  Plaminery  while  Mr.  Skinner  continueft,  as  assistant,  to  conduct  a 
great  part  of  the  work. 

The  hygrometer  was  not  perfectly  clean,  but  the  other  instruments 
were  in  excellent  order.  As  in  1891,  the  corrections  required  for  all 
the  thermometers  were  found  to  be  trivial. 

Stations  of  the  Second  Obdeb. 

Easthoumey  ^MUQ  11th  and  12th. — The  observations  at  this  atation 
continue  to  be  most  carefully  conducted,  and  the  observer,  Mr.  Sheward, 
is  very  painstaking.  None  of  the  thermometers  require  the  application 
of  corrections.  The  barometer  is  a  good  instrument,  but  it  is  somewhaC 
diflicult  to  adjust  the  vernier,  some  of  the  cogs  of  the  pinion  being  worn 
out.  The  observer,  in  mounting  the  hygrometer,  winds  the  thread 
round  the  bulb  without  the  use  of  a  piece  of  muslin,  because  he  does  not 
trust  himself  to  fasten  the  muslin  at  the  screen,  and  his  house  is  in  a 
different  part  of  the  town.  As  carried  out  by  him  the  plan  need  not,  I 
think,  be  interfered  with. 

The  new  rain-gauge,  mentioned  as  in  readiness  in  my  report  for  1891, 
was  placed  in  position  immediately  after  my  visit  in  August  of  that 
year.  The  utility  of  its  external  iron  case  was  shown  by  some  dents  in 
the  latter,  and  by  the  fact  that  a  few  stones  lay  round  the  instrument. 

Ply  mouthy  June  21st  and  22nd. — At  the  date  of  my  visit  the  baro- 
meter stood  in  one  of  the  upstairs  rooms  of  the  Biological  Laboratory, 
on  the  roof  of  which  building  the  sunshine  recorder  had  been  placed, 
having  here  a  better  exposure  than  that  which  it  first  had  at  the  Navi- 
gation School,  and  subsequently  at  the  house  of  the  late  Dr.  Merrifield. 
The  thermometer  screen  and  rain-gauge  had  a  very  good  exposure  on 
land  which  is  the  property  of  the  borough.  Mr.  Dickson,  who  had  con- 
ducted the  observations  admirably,  had,  at  the  time  of  my  visit,  just 
sent  in  his  resignation.  I  obtained  a  promise  from  Dr.  Williams,  the 
Medical  Officer  of  Health,  that  the  observations  should  be  continued  by 
the  Borough.  The  work  is  now  under  the  superintendence  of  Mr.  H, 
Victor  Prigg,  the  Borough  Surveyor,  at  whose  residence  the  barometer 
is  kept ;  and  the  record  up  to  date  is  very  good. 

Sheffield^  visited  July  19th. — The  observations  at  'this  station  are 
conducted,  as  before,  at  the  Museum  at  Weston  Park,  and  are  very 
satisfactory.  The  returns  had  been  in  arrear  at  the  time  of  my  visit, 
but  this,  owing  to  the  duties  of  the  Curator,  is  sometimes  unavoidable. 
The  records  are  admirably  filled  in.  In  the  occasional  absence  of  Mr, 
Howarth,  his  assistant  ti^es  the  readings  of  the  instruments,  and  does 
80  with  accuracy.  Hitherto  the  9  p.m.  observations  had  not  been 
•entered,  although  I  had  repeatedly  urged  their  importance.  Arrange- 
ments were  made  that  these  observations  should  be  commenced  on 
January  1st,  1893.  The  barometer,  as  mentioned  in  previous  reports, 
is  a  good  one,  on  Fortin's  principle,  and  requires  no  correction  through- 
out the  scale,  but  the  surface  of  the  mercury  in  the  cistern  has  become 
dull,  and  the  liquid  might  advisably  be  cleaned.  The  wet  bulb  was  in 
a  rather  dirty  condition,  the  water  with  which  it  is  supplied  containing 
salts,  and  the  atmosphere  of  Sheffield  being  very  smoky.  I  requested 
that  it  should  be  more  frequently  attended  to.  This  promises  to  be  a 
valuable  station,  and  the  returns  will  be  published  when  the  evening 
observations  are  reported. 

Penrith^  visited  July  2l6i;. — The  evening  observations  at  Newton 
Beigny,  near  Penrith,  have  been  dropped,  a  fact  which  is  much  to 
be  regretted.    All  the  instruments  at  this  excellent  station  were  in 
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(perfect  condition,  and  the  observer  reads  more  accurately  than  any 
other  with  whom  I  am  acquainted.  His  time  iff  much  occupied  in  otker 
'business. 

Vork^  \ri8iced  July  23rd.-— The  returns  from  this  station  had  not 
improved  in  quality  since  my  inspection  of  1891.  No  change  has 
taken  place  with  regard  to  the  position  of  the  sunshine  recorder,  or  in 
that  of  any  of  the  other  instruments.  I  still  consider  that  greater 
accuracy  in  the  reading  of  the  thermometers  would  be  obtained  if  the 
two  sets  of  maxima  and  minima  employed  for  the  telegraphic  reports 
and  for  the  9  o'clock  readings  respectively  were  kept  in  different 
screens,  and  this  not  merely  on  account  of  the  difficulty  of  handling  the 
instruments  in  their  present  crowded  position.  The  growth  of  trees  at 
this  station,  nearly  imperceptible  in  the  interval  between  annual  visits, 
has  caused  the  thermometer  screen  and  the  rain-gauges  to  be  more 
-sheltered  at  the  present  time  than  they  were  in  1879.  But  I  do  not  at 
present  think  it  advisable  to  urge  any  change  in  their  position. 

Tealhy  (^Market  Rcuen),  visited  November  4th. — The  returns  from 
this  Second  Order  station  continue  to  be  fairly  good,  but  the  observer's 
-avocations  prevent  punctuality'  on  some  occasions ;  and  occasional  errors 
are  also  noticeable  in  the  barometer  reductions.  I  advised  the  removal 
of  the  rain-gauge  to  a  site  near  the  Stevenson's  screen,  but  no  really 
•open  place  can  be  found  for  it.  I  called  on  Mr.  Jevons,  of  Market 
Kasen  (#ho  formerly  began  taking  the  observations),  and  asked  him  to 
undertake  rainfall  measurements,  it  written  to,  on  behalf  of  the  Council. 
To  this  he  readily  assented.  Both  his  rain-gauge  and  its  position  are 
Very  greatly  better  than  those  in  the  hands  of  Mr.  Lewin.  Since  my 
visit  Mr.  Jevons  has  begun  sending  in  rainfall  returns. 

Liverpool,  Norvember  24th. — No  change  of  any  importance  is  notice- 
able since  last  year  in  the  instruments  at  this  Second  Order  station. 
The  returns  continue  to  be  good. 

No  corrections  are  required  for  the  thermometers.  Some  corrections, 
which  appear  to  be  erroneous,  had  recently  been  used  by  the  observers. 

Weekly  ^^  eathbr  Report  Stations. 

Kettan  Hall  {Stamford),  inspected  November  3rd. — At  this  Weekly 
Weather  Report  station  I  found  all  the  instruments  in  most  satis- 
factory condition,  and,  as  usual,  carefully  attended  to.  The  thormometers 
Teqaire  no  corrections.  Mr.  Coventry  had,  since  my  inspection  in  1891, 
again  taken  up  his  residence  in  Ketton,  at  a  short  distance  from  the 
Ball.  The  head  gardener  at  the  latter  place,  however,  continues  to 
take  the  most  of  the  observations. 

Stations  from  which  Bbturns  are  not  at  present  published. 

JSpsoniy  visited  June  8th. — My  visit  to  this  station  was  not  satisfactory, 
for  although  I  had  in  this  case  sent  a  notice  of  it  beforehand,  Mr.  C.  I. 
Gardiner,  who  was  responsible  for  the  observations,  was  absent,  and  had 
left  neither  his  forms  for  their  entry,  nor  lists  of  instrumental  corrections 
to  be  examined,  and  I  could  find  none  of  the  tables  which  he  employed. 
The  barometer  had  been  removed  into  thje  visitors'  sitting-room  since  my 
visit  in  1891,  but  the  level  of  the  cisteri  was  unchanged.  Two  of  the 
-students  are  accustomed  to  take  the  obsetvations,  and  one  of  these  failed 
to  read  the  barometer  correctly,  a  fact]  which  probably  indicates  tlie 
source  of  some  of  the  errors  in  the  returns.  The  measuring-glass  for 
the  rain-gauge  I  found  to  be  kept  in  tiie  interior  of  the  gauge ;  this 
habity  wUch  I  forbade,  had  probably  tieen  the  cause  of  the  breakage 
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during  frost  6t  the  glass  emplojed  in  1891.     It  is  a  pity  that  this  station 
cannot  jet  be  made  serriceable. 

St,  Leonards^  inspected  June  lOtb. — Of  this  station  I  regret  to  have 
to  give  an  unfavourable  report.  The  observer  and  his  family  were 
absent  at  the  date  of  my  visit,  and  I  did  not  learn  who  was  responsible 
for  those  entries  of  the  barometer  readings  which  I  dnd  in  the  returns 
during  the  rather  prolonged  absence  of  Mr.  Colbome.  The  head 
gardener  at  the  Gbnsing  Gardens  had  for  a  long  period  taken  the 
readings  of  the  thermometers,  the  observer  being  in  ill-health.  He  is 
an  intelligent  man,  and  can  read  the  instruments  with  a  fair  amount  of 
accuracy.     The  hygrometer  was  in  a  dirty  condition. 

Totland  Bay,  visited  June  14th. — The  returns  from  this  station  are 
not  likely  to  be  of  any  great  value.  The  observer,  Mr.  John  Dover,  is 
occasionally  absent  in  tlie  summer  for  a  considerable  period,  during 
which  he  lets  his  house  and  grounds,  and  he  has  no  assistant.  There 
is  a  good  set  of  instruments  by  Negretti  and  Zambra.  The  barometer 
was  oompai*ed  at  Kew  in  April  of  1892,  but  subsequently  a  portion  of 
mercury  was  by  an  accident  abstracted  from  the  dstem.  The  tube, 
however,  contained  no  air  at  the  time  of  my  inspection.  It  has  since 
been  sent  to  the  makers  to  be  refilled. 

The  gusty  west  winds  of  the  Solent  are  often  strongly  felt  at  this 
place,  as  may  be  inferred  from  the  state  of  the  trees.  But  the  observer 
greatly  over-estimates  the  force  of  the  wind,  and  I  found  several 
entries  of  force  12  made  in  his  book  during  the  short  time  that  he  had 
ctvrried  on  the  observations. 

Chilworthy  June  24th. — ^The  observations  at  the  time  of  my  visit  were 
carried  on  much  as  in  the  previous  year,  frequent  gaps  in  the  returns  being 
noticeable,  together  with  occasional  errors  due  to  the  absence  from  time 
to  time  of  the  observer,  and  to  the  fact  that  he  had  not  trained  any 
assistant,  while  the  probability  of  moi'e  prolonged  absence  from  home 
rendered  the  likelihood  of  permanency  in  the  maintenance  of  the  station 
rather  precarious.  The  barometer,  which  is  well  lighted  by  electricity, 
was  conveniently  situated  and  was  well  read,  but  incorrectly  reduced,  by 
the  observer  on  the  occasion  of  my  inspection.  Since  my  visit  the 
station  does  not  seem  to  have  at  all  improved. 

Seaham,  visited  July  22nd. — My  inspection  of  this  station  was  this 
year  somewhat  disappointing,  Mr.  Aird  being  absent  during  the  greater 
part  of  the  time  that  I  was  there.  Discrepancies  occurred  between  the 
]*eadings  of  the  barometer  as  entered  and  reported  and  the  same 
readings  corrected  and  reduced  in  the  month  of  January  1892,  and  no 
explanation  of  these  en*ors  was  forthcoming. 

The  instruments,  however,  are  good  and  are  carefully  attended  to, 
while  the  exposure  leaves  little  to  be  desired. 

St.  Helenas,  inspected  for  the  first  time  November  24th. — ^The 
observei-  at  this  new  Second  Order  Station  is  Dr.  Robertson,  M.D., 
B.Sc,  Medical  OfiScer  of  Health,  who  undertook  to  commence  returns 
from  January  1st,  1893.  I  have  every  reason  to  anticipate  that  these 
retui-ns  will  prove  to  be  of  good  quality.  The  outdoor  inatrumenta 
have  a  perfect  exposure  in  an  open  part  of  the  public  park.  Toung 
trees  have  been  planted  near  the  light  iron  railings  which  surround 
these  instruments,  but  as  trees  can  hardly  be  said  to  grow  in  the  atmo- 
sphere of  this  place,  those  now  planted  are  not  likely  to  produce 
shelter.  White  stone  has,  unfortunately,  been  laid  down  under  the 
Stevenson's  screen.  Distilled  water  is  used  for  the  wet-bulb,  which 
however  becomes  quickly  coated  with  chemical  deposits.    The  thermo- 
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meters  and  rain-gange  wer*  in  good  order,  and  the  former  were  oorrectlj 
read  bj  the  observer.  The  corrections  needed  for  these  are  at  present 
triviaL  A  good  deal  of  time  having  been  occupied  in  finding  the 
obserrery  it  was  practically  dark  when  I  suspended  mj  standard  by  the 
Bide  of  the  reporting  barometer,  an  Adie*s  Marine.  I  found  the  latter 
to  contain  air,  the  whole  of  which,  as  I  think,  I  succeeded  in  expelling. 
After  the  completion,  however,  of  this  process,  the  reporting  barometer, 
corrected  for  its  index  error  and  for  the  difference  of  its  temperature, 
the  corrections  of  itn  attached  thermometer  being  employed,  read  some- 
what lower  than  my  standard,  but  the  light  was  too  bad  for  absolutely 
certain  accuracy  to  be  attained.  The  instrument  is  protected  by  a  glass 
case,  and  stands  in  a  shed  at  the  back  of  one  of  the  greenhouses  in  the 
park. 

Returns  have  not  yet  reached  the  Meteorological  Office  from 
St.  Helen's. 

Manchester^  inspected  for  the  first  time  on  November  25th. — ^The 
observations  at  this  promising  station  are  under  the  direction  of  the 
Medical  Officer  of  Health  for  Manchester,  Dr.  J.  Tatham,  who  devotes 
great  attention  to  their  supervision.  All  the  instruments  are  at  the 
observatory  on  the  north-west  side  of  the  Oldham  Road.  This  observa* 
tory,  considering  its  position  in  the  heart  of  a  great  city,  occupies  a  very 
satisfactory  site,  the  exposure  of  the  outdoor  instruments  being  good, 
and  there  being  no  prospect  of  the  erection  of  any  buildings  lU^ely  to 
cause  deterioration  of  this  exposure,  the  ground  being  the  property  of 
the  City  Council.  The  equipment  is  very  complete,  there  being,  in 
addition  to  the  necessary  thermometers,  a  solar  radiation  thermometer 
and  a  grass  minimum,  also  earth  tbermometerd.  These  were  in  excellent 
condition,  and  the  instrumental  corrections  are  trivial.  The  Jordan's 
sunshine  recorder  has  a  very  fair  exposure,  and  it  seemed  most  desirable 
to  publish  the  records  of  bright  sunshine  derived  from  it,  which  it  has 
been  resolf  ed  to  do. 

Stations  wholly  or  partially  Disoontinubd. 

I  visited  LeesoUy  near  Swanage,  in  June,  only  to  find  that  the  station 
had  just  been  dropped,  which  is  to  be  regretted,  as  the  observations 
promised  well.  The  station  of  Leighton  Hall^  near  Reading,  has  also, 
since  my  visit  in  June,  been  discontinued,  a  fact  which  I  am  sony  to 
have  to  report,  since  the  locality  was  a  favourable  one  and  the  instru- 
ments were  satisfactory.  At  Sudbury^  in  Suffolk,  Messrs.  Ransome 
have  again  informed  me  by  letter  that  they  are  not  disposed  to  maintain 
observations  necessary  for  a  Second  Order  station.  It  is  unsatisft^itory 
to  find  that  no  station  can  at  present  be  instituted  in  this  district.  At 
Sutton  Coldfield  the  observer,  confounding  the  Meteorological  Office 
with  the  Royal  Meteorological  Society,  had  sent  in  a  record  of  morning 
readings  of  the  instruments  to  the  Society.  He  is  too  much  occupied 
to  take  evening  observations,  and  my  request  made  to  the  Mayor  of  the 
town  that  some  clerical  assistance  should  be  given  to  him  was  not 
granted.  The  thermometer  screen  at  this  place  has  been  shifted  to  an 
improved  position. 

Gknbral  Remarks. 

I  paid  especial  attention  this  year  to  the  reports  and  entries  of  Mist» 
as  made  by  difierent  observers,  with  the  unsatisfactory  result  which  was 
to  be  anticipated.  The  observer  at  Jersey,  who  reported  mist,  for  some 
years  at  all  events,  more  frequently  than  any  other  of  the  observers  at 
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our  Telegraphic  Beporting  stations,  informs  me  that  he  regards  the 
atmosphere  as  ^'  mistj ''  when  objects  at  20  miles  distant  are  invisible 
in  the  daytime.  On  the  other  hand,  some  observers  in  inland  localities 
report  mist  when  objects  at  two  miles'  distance  are  obecmied.  Between 
these  extremes  indefinite  variation  occurs. 

As  regards  the  report  or  entry  ^'  sqnslly/'  I  notice  considerable 
•difference  in  the  ideas  entertained  by  observers,  inland  observers 
generally  tending  to  regard  the  weather  as  squally  when  its  condstioii 
would  not  be  thought  by  seamen,  or  by  those  that  live  upon  the  coast, 
to  merit  the  title,  the  wind  being  merely  gusty  or  irregular. 

A  far  more  important  matter  is  the  estimation  of  wind-foroe  by 
Beaufort's  scale.  Observers  on  the  west  coasts  in  these  Islands 
commonly  estimate  force  somewhat  lower  than  those  on  our  eastern 
coasts,  and  both  of  these  lower  than  the  observers  at  inland  loealities, 
while  I  am  justified  in  saying  that  there  is  a  tendency  amongst  observers 
in  general  to  over-estimate  wind-force  in  relation  to  actual  wind 
velocities. 

Remarks  on  Instruments. 

At  no  station,  with  the  exception  of  St.  Helens,  did  the  barometer 
contain  air. 

In  none  of  the  minimum  thermometers  was  the  column  of  alcohol 
found  to  be  broken.  At  the  stations  inspected  this  year  an  improve- 
ment was,  generally  speaking,  noticeable  in  the  condition  of  the  hygro- 
meters. 

Stations  not  inspected. 

Of  Telegraphic  Reporting  stations,  Jersey,  Loughborough,  and 
Spurn  Head  were,  by  permission,  omitted.  The  last  mentioned  station 
shall  be  visited  in  1893,  as  soon  as  the  inspection  can  be  undertaken 
with  safety  to  the  instruments.  North  Foreland  was  omitted  owing 
to  a  misunderstanding,  and  Yarmouth  was,  I  regret  to  say,  left  until 
iate  in  the  year,  when  indisposition  prevented  my  going  there. 

Of  other  stations,  those  in  the  Isle  of  Man  were  omitted  by  per- 
mission, but  I  must  express  my  regret  that  I  was  this  year  unable  to 
inspect  Aysgarth,  Stonyhurst^  and,  still  more,  Uppingham,  which 
specially  required  re-visiting. 

(Signed)         W.  Cr.KMBNT  Lrt. 


J 
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APPENDIX  VII. 

Method  of  Dealing  with  Telbokaphic  IVeathkb 

Imtklliokkce. 

The  operationB  connected  with  the  preparation  and  issue  of   the 
Forecasts  and  Storm  Warnings  have  not  undergone  any  material  change. 
Full  details  will  be  found  in  Appendix  X.  to  the  Report  for  1891. 

Daily  Weather  Bepobt. 

No  important  change  has  been  made  during  the  past  jear  in  the 
Daily  Weather  Report,  a  detailed  description  of  which  is  given  in  the 
Annual  Report  for  1887,  and  subsequent  alterations  have  been  noticed 
in  the  more  recent  Reports.  The  Report  still  fills  four  large  quarto  pages. 

The  standing  portions  (maps,  Ac.)  are  printed  in  blue«  while  the 
information  for  each  day  is  in  black. 

The  subscription  for  the  Report  is  — 

For  delivery  by  hand^  where  fectnbUj  £2  per  annum  ; 
Do.        by  book  post  £1         „ 

MS.  copies  of  the  observations  and  remarks  can  be  supplied  at  the 
rate  of  2L  \0s,  per  annum.  Arrangements  can  also  be  made  for  the 
supply  of  charts  drawn  from  the  8h.  a.m.  or  6h.  p.m.  observations,  such 
as  appear  in  the  ^'  Times.*' 

The  Office  receives,  when  the  telegraphic  communications  are  perfect, 
fifty-eight  reports  each  morning,  seventeen  each  afternoon  (except  on 
Sundays),  and  twenty-nine  each  evening,  the  arrangement  of  which  is 
explained  in  the  Annual  Reports  for  recent  years. 

The  Monthly  ''  Com  ction  and  Addition  List"  is  still  published. 

Webklt  Weathee  Repobt. 

The  Weekly  Weather  Report,  which  has  appeared  since  February  1878, 
and  was  re-arranged  at  the  commencement  of  1890,  is  still  prepared 
for  the  calendar  week,  Sunday  to  Saturday.  It  is  published  regularly 
on  Thursdays  and  is  illustrated  by  three  maps  for  each  day.  These,  like 
the  Daily  Repoits,  show  the  outline  of  the  land  and  sea  in  blue,  while 
the  information  on  them  is  in  black.  The  maps  show  (1)  for  8  a.m.y 
the  temperature,  weather,  and  sea  disturbance :  and  {2^  for  8  a.m.  and 
6  p.m.,  the  distribution  of  pressure  and  the  winds,  over,  and  on  the 
coasts  of,  Europe.  The  information  on  the  first  and  second  pages  of 
each  repoi-i.  has  been  added  to,  and  consists  of  observations  of  Tempera- 
ture and  Rainfall  made  at  79  stations,  the  individual  values  for  which 
are  given  on  the  second  page  of  the  Report,  and  of  Sunshine  records 
taken  at  47  stations. 

Tables  of  Accumulated  Temperature  designed  to  give  persons 
engaged'  in  agriculture  better  means  of  estimating  the  manner  in  which 
vegetation  is  affected  by  temperature  than  that  afforded  by  the  more 
usual  methods  of  treating  the  readings  of  the  thermometer,  are  published 
on  the  firat  and  second  pages,  and  show  for  each  week,  and  for  the 
whole  period  from  the  beginning  of  the  year,  the  weekly  and  pro- 
gressive values  respectively,  of  the  combined  amount  and  duration  of 
the  excess  or  defect  of  the  air  temperature,  above  or  below  a  suitably  / 

fixed  standard,  or  base  temperature.    The  base  value  adopted  is  42^  Fahr. 

Accumulated  Temperature  is  expressed  in  Day-degrees ;  a  Day- 
degree  signifying  1^  F.  of  excess  or  defect  of  temperature  above  or 
below  42^  F.*  continued  for  24  hours,  or  any  other  number  of  degrees 
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for  an  inversely  propoftional  number  of  hours.  An  explanation  of 
the  rules  bj  which  it  is  obtained  will  be  found. in  the  Annual  Report 
for  1889,  while  full  details  as  to  the  facts  on  which  the  rules  are 
founded  are  published  in  Appendix  II.  to  the  Quarterly  Weather  Report 
for  1878. 

In  addition  to  the  reports  from  the  Telegraphic  Reporting  StatioQs, 
and  the  returns  from  the  self-recording  Observatories,  weekly  schedules 
from  56  volunteer  observers  are  used,  the  names  of  the  stations  and 
observers  being  given  below  : — 

The  MS.  of  the  report  is  prepared  on  Tuesday  in  every  week,  and 
tiie  summary  on  its  first  page  is  sent  to  several  -papers  on  that 
evening ;  the  printed  copies  of  the  complete  report  are  ready  for  sale  on 
Thursday  afternoon. 

1.  Obsebvsbs  furnishing  Temperature,  Rainfall,  and  in  some 

cases  Bright  Sunshine  Records. 


NamM  of  Stetioni. 


Names  of  Authorities. 


Alnwick  Castle  ... 

Arlington  (N.  Devon) 
Bswtry  (Heslej  Hall) 

Blackpool     -            -            -  in 

Bniemar       .           .           .  J^ 
Brookeborongh         ... 

Cheadle         -           -            -  AS 

Cbnrchstoke  -            -            '  fSL 

Cirencester   .            -           -  - 

Collomptoa               -           *  fSi 
Douglas  (Isle  of  Man) 
DubBn          .... 
Dnrbam  Observatory 
Edgewortbstown  (Currygrane) 

Fort  Augostos           -           -  ^ 

Fort  William             -            -  -  i 

Foynes         .           .           -  - 

Geldeston      -           -           -  - 

Glencarron   .            -            -  ^ 

Glenlee         -           -           -  ^ 
Hastings  (St.  Leonard's) 

Hereford      -           -           -  JA 

Hillington     -            -            -  AS 

Kilkenny       -            -            -  . 
KUlamey      -    •       - 

Lairg             -            -            -  J^ 
Landale  (Lock  Sonart) 

LlandoTery  -            -            -  - 

Llandudno    -           -           •  JR 

Londonderry             -           -  - 

Marchmont  -           -            -  ^ 
Markree  CasUe  (Co.  Sligo)    - 

Newton  Rdgny  (Penrith)     - 

Ochtertyre    -           -            -  |^ 

Plymouth      .            .            -  - 

Prestwich  (Manchester) 
Bothamsted  ... 


Humphry  Willyams,  Esq.,  for  the  Duke  of 

Northumberland,  K.6. 
W.  Stewart,  for  Lady  Chichester. 
B.  I.  Whitaker,  JJ?.,  F.R.  Met.  Soc. 
J.  Wolstenholme. 
J.  A.  Aitken,  J.P. 

Mr.  Ferguson,  for  Sir  Douirlas  Brooke,  Bt. 
J.  C.  PhiUps. 

P.  Wright,  F.C.S.,  F.B.  Met.  Soc. 
The  Royal  Agricultural  College. 
T.  Turner,  J. P.,  F.B.  Met.  Soc. 
A.  W.  Moore,  M.A.,  J.P. 
J.  W.  Moore,  M.D.,  F.R.  Met.  Soc. 
H.  J.  Carpenter,  F.R.A.S. 
J.  M.  Wilson,  J.P. 
Rev.  A.  W  eld-Blundell,  O.S.B. 
R.  T.  Omond,  F.R.S.E.,  for  Directors  of  Ben 
Nevis  Observatory. 
W.  Ward,  for  Lord  Monteagle,  K.P. 
E.  T.  Dowson,  F.R.  Met.  Soc. 
D.  D.  Munro,  for  Lord  McLaren. 
W.  Melville,  for  G.  Maxwell. 
H.  Colbome,  M.R.C.S. 
T.  A.  Chapman,  M.D. 
Rev.  H.  £.  B.  Ffolkes,  M. A.,  F.R.  Met.  Soc. 
H.  Carlton,  for  the  Marquis  of  Ormonde,K.P. 
The  Ven.  Archdeacon  Wynne,  F.R.  Met,  Sec, 
J.  Young,  Schoolmaster. 
A.  Fletcher,  for  T.  H.  G.  Newton,  M.A., 

F.R.  Met.  Soc. 
J.  Watkins,  F.R.  Met.  Soc. 
J.  Nicol,  M.D..  F.R.  Met.  Soc. 
J.  Conroy,  F.R.  Met.  Soc, 
P.  Loney,  for  Sir  Hugh  P.  Campbell,  Bart., 
A.  Marth,  F.R.A.S.,  for  Colonel   Cooper, 

F.RA.S. 
T.  G.  Benn,  F.R.  Met.  Soc. 
G.  Croncher,  for  Sir  P.  Keith  Murray,  Bart. 
H.  N.  Dickson,  F.R.S.E.,  and  H.  V.  Prigjr, 

A.M.l.CB. 
Fredk.  Gore. 
Rainfall  by  Sir  J.  B.  Lawes,  Bart.,  LL.D., 

F.R.S.,   and  Sir  J.  H.   Gilbert,  Ph.D., 

F.R.S.;  temperature,  by  T.  Wilson,  F.R. 

Met.  Soc. 
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I^amei  of  Stetiom. 


Scarborough  -  -  - 

Southampton 
Stamford  (Ketton  Hall) 
Stovell  .  -  - 

Strathfield  Targ:is8   - 
Waterford  (Brook  Lodge)    - 


M 


» 


NuoMofAatboritios. 


W.  BobinBon. 

J.  T;  Cook,  R.E.,  Ordnance  Survey  Office. 

Fred.  Coventry. 

Bey.  H.  J.  Poole,  F.B.  Met.  See. 

Bev.  C.  H.  Griffith. 

C.  Fercival  Bolton,  J.F. 


The  retnrus  marked  "JB"  are  lupplied  throogfa  the  Boyel  Meteorolofcieal  Soeietj,  thoie 
marked  **Sb"  throogh  the  Scottish  Meteorological  Sooiet?. 


2.  Obserykbs  who  famish  Bkoobds  of  Sunshikb  only. 


Names  of  BtationB. 

Authorities. 

Edinburgh  - 

. 

. 

B.  C.  Mossman,  F.B.  Met  Soc. 

Osvaldkirk 

- 

- 

B.  Thompson. 

Worksop     - 

. 

- 

H.  Mellish,  J.P.,  F.B.  Met.  Soc. 

Thurcaeton  - 

«            . 

_ 

Bev.  T.  A.  Preston,  M.  A.,  F.B.  Met  Soc. 

Margate 
*Brighton      - 

.            - 

M 

J.  Stokes,  F.B.  Met  Soc. 

. 

. 

A.  Newshohne,  M.D.,  F.B.  Met.  Soc. 

Eastbourne  - 

- 

•■ 

B.  Sheward,  F.B.  Met  Soc. 

♦Westboume 

• 

. 

Bev.  L.  B.  Birkett 

♦Torquay 

- 

- 

A.  Chandler,  F.B.  Met.  Soc. 

♦Gruemsey     - 

. 

- 

F.  B.  Carey,  M.D.,  F.B.  Met.  Soc. 

Newquay     - 

- 

- 

J.  Pearce. 

*Tenby 

. 

- 

J.  B.  Grower. 

Arley  Cottage 

(Co 

.  Cavan) 

a> 

Major  Somerset  H.  Maxwell,  F.B.A.S. 

*  Those  marked  with  an  aaterisk  use  Jordan's  (Photographic)  Beoorder ;  the  others  use  the 
Stokes-Campbell  (Burning)  Recorder. 

Appendices^  S^c, 

Two  Appendices,  I.  and  II.,  have  appeared,  similar  to  those  for 
recent  years.  The  supplement  in  the  form  of  a  Monthly  Sammary  has 
been  improved  by  the  addition  to  its  Tables  of  Columns  showing  the 
difference  between  the  Pressure,  Temperature,  Rainfall,  and  Bright 
Sunshine  of  the  current  month,  and  the  means  for  the  corresponding 
months  in  a  long  series  of  years. 

ISSDB  of  FORKCASTS. 

There  has  been  little  change  in  this  work. 

Bemarks  on  the  actual  state  of  the  weatiier,  and  forecasts  far  not 
more  than  one  day  in  advance^  are  prepared  at  the  Meteorological  Office 
aF  under : — 

On  Week  Days.* 

(1.)  At  11  a.m.  (from  the  morning  reports),  for  the  24  hours  ending 
at  Noon  on  the  day  following  the  date  of  issue.    These  are- 
intended  especially  for    the  early  editions  of  the    evening 
papers,  for  the  clubs,  and  for  exhibition  at  certain  selected 
stations.     See  page  0. 


*  Good  Friday  and  Christmas  Day  are  reckoned  ts  Sandajs. 


.gj;|j|i|8^ 


;t$f^'tji* '^^  Afternoon  npone),  for  the 
If  M<ni^.i0LiB  aet  of  forecasts  is  not 
■*—  '  gim^Sf^^'  ^^^  *  ''"Py  '^  exhibited 
n^QI'MMTological  Office,  and  during 
.__  SJg^ghed  to  about  28  well-known 
''to  C9  CftlMltheir  neighbourhood.     See 

^:9|m.,  and  6  p.m.  reports), 

^^sne.     These  are  supplied 

""■itency  which  may  apply  for 

A  very  large  number  of 

fancies  avml  themselves- 


J|S^'Wk9t  (with  Isle  of  Manj 

&®r!gN.W.  (with  North  Wales). 

®i^S.W.  (with  South  Wales). 


'A'>:- 


>^'?i 


^ .,  ._£t  the  doors  of  the  Meteoro- 

^3^f«  ^plVC-I^SrSreek  days,*  for  the  inspection 

■  ■  n^t^ft^JiP  •^•m,  are  commonicated  under 
>iT^2^£^i{u%n  which  is  not  subslantially 

-  .  :  V  'rlr  £^<>»i^^'S^l-*'S-Kt.front  of  the  Office  showings 
■•  'Zi^  .^fct— '!^^^*)*aPi4k£^rt*;S'i  and  seadiaturbaou!  at  six 
.'-.  _  1  _-u.^*i&{[|(^i:^^,Hi'^;^asta.  The  stations  selected 
jy'^AfiStSfSS^^fS^I^'^^''"''''^'  Holyhead,  and  Yalencift 
,  »  .-g^jSSi^^^tlfii^^kgl&l^^hose  for  B  a.m.  and  2  p.m. 
t,  J  '£^' v4?»®>S'^^!lt^™K  changed  at  about  9.45h. 
"  '^;J£- '^r^rf^O^^^^^I*  tjl^ieusily  read  from  the  street. 
""  ~  "        KCffl?'"'  •'*■'  ^  supplied  with  a 

%<?&cb  week  day,*  on  payment 
jj^/Qm,  or   2a.   6d.  per  official 
'^i^Ae  mat  of  Irantmisrion  ;  the 
"  .,  by  book  poet,  5a.  9d.,  par 

for  any  of  the  hours  men- 
4h  daily,  on  payment  of  3rf. 
|>0  the  cost  of  telej^raphy. 
'im  up  at  11  a.m.,  for  all  the 
.ubscriptton  of  ten  shillings 
Clubs  situated  in  or  near 
I  for  delivery  at  a  greater 


mmlf  mvt*  aw*  aw*  aw*  mvr*  "W*  ■  w»  «  w» 
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FOBEOASTS  FOB  HaT  AND  (TOBN  HaBVBSTS,  OB  FOB  PUBUO   USE. — 

Special  facilities  are  offered  for  the  tranBmission  of  Forecasts  for  these 
purposes,  a  nominal  fee  of  2i.  6<^.  being  charged  for  an  official  quarter 
or  any  part  thereof,  in  addition  to  the  cost  of  the  telegrams. 

Exhibition  of  Telegbaphic  Fobecasts  at  I^oqai.  Post  Offices. 
—-The  Post  Office  has  sanctioned  the  exhibition  of  Forecasts  at  Local 
Post  Offices,  provided  space  is  available,  if  the  persons  to  whom  they 
are  addressed  desire  them  to  be  so  exhibited  instead  of  being  delivered. 

Unless  otherwise  arranged^  cdl  forecasts  transmitted  by  post  are  sent 
by  book  post,  not  as  letters. 

Inquibibs  as  to  the  Weatheb. 

Inquibies  Fbbsonally  ob  bt  Messenoeb. — Any  person  applying  at 
the  Meteorological  Office  between  1 1  a.m.  and  8  p.m.  on  week  days^ 
and  between  7  p.m.  and  8  p.m«  on  Sundays,*  can  be  supplied,  in 
writing,  with  the  latest  information  in  the  possession  of  the  Office  and 
with  the  latest  forecast  issued  for  any  specified  district^  on  payment  of 
one  shilling  for  each  inquiry. 

iNQumnss  bt  Lbtteb. — Application  may  be  made  by  letter,  enclosing 
thirteen  pence  in  stamps  if  the  reply  is  to  be  6y  post^  and  one  shilling 
in  stamps,  in  addition  to  the  cost  of  the  reply  (consisting  of  ten  words, 
exclusive  of  the  address)  if  the  reply  is  to  be  by  telegraph, 

Inquibies  by  Teleqbaph. — Any  person  may  obtain  by  telegraph 
from  the  Meteorological  Office  the  latest  information  as  to  the  weather 
in  any  district  of  the  United  Kingdom  by  payment  of  a  fee  of  1  s. 
in  addition  to  the  cost  of  a  telegram  and  reply  to  any  post  office.  The 
telegram  containing  the  inquiry  must  be  addressed  as  follows : 

To 

Weatheb, 

London. 

The  payment  for  the  reply  should  be  for  at  least  ten  words  in  addition 
to  the  address. 

Application  may  also  be  made  for  similar  information  to  be  e^ent 
either  by  telegraph  or  post  on  some  future  specified  day. 

Checking  of  Fobecasts  and  Stobm  Wabnings. 

The  forecasts  and  storm  warnings  issued  by  the  Office  arc  carefully 
checked  by  being  compared  with  the  conditions  actually  experienced 
during  the  time  to  which  they  refer.  The  method  adopted  was  fully 
exphdned  in  the  Annual  Report  for  L891,  and  the  results  for  1892 
will  be  found  on  pp.  10  and  13. 

In  order  to  render  the  information  in  the  possession  of  the  Office  as  to 
the  weather  experienced  on  our  coasts  still  more  complete,  the  Council 
have,  as  in  preceding  years,  made  application  to  the  various  Light- 
house Boards,  and  have  obtained  from  them  the  original  log-books 
from  some  of  the  most  exposed  lightships  and  lighthouses.  They  would 
again  express  their  cordial  thanks  for  the  co-operation  so  readily 
granted  to  them  by  these  Boards. 


*  Good  Friday  and  Chriatmas  Day  are  reckonad  as  Snnda3rB. 
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APPENDIX  Viir. 

Bepobt  on  the  Comparison  of  the  Forecasts  issued  at  8h.  30m.  p.m. 
WITH  THE  Weather  subsequently  experienced,  for  the  12 
Months,  April  1892  to  March  1893.  The  results  are  for  the 
United  Kingdom  as  a  whole. 

The  letters  used  have  the  following  sisniification  : — 


a  =  complete  success. 

l)  =  partial  (more  than  half)  success. 


C  =  partial  failure. 
d  =  total  failure. 


The  checking  has  been  conducted  on  the  same  system  as  that  em- 
ployed in  previous  year?,  i.e.,  each  forecast  has  been  considered 
under  the  separate  headings  of  "  Wind  "  and  *•  Weather,**  but  the 
results  of  the  8.30  p.jn.  Forecasts  only  are  here  published. 

The  first  column  gives  the  per-centage  of  success  in  "  Wind,"  the 
second  in  "  Weather,"  and  the  third  the  average  of  the  two. 

The  Summary  for  the  various  districts  is  given  on  page  10. 


Per-centa«es. 

Months. 

Per-ccntoges. 

Months. 

• 

1 

1 

a+*b. 

• 

a 

1 

■5 

a  +  b.. 

a 

April      5 

d 

48 

28 

15 

9 

62 

24 

6 

8 

55 

26 

11 

8 

81 

a 

October      ^ 

d 

31 
44 
14 
11 

59 

24 

11 

6 

45 
34 
13 

8 

79 

May               ; 
d 

46 
33 
14 

7 

66 

21 

9 

4 

56 

27 

12 

5 

88 

a 
November  j? 

c 
d 

40 

34 

19 

7 

53 
25 

14 
8 

47 
29 
17 

7 

76 

a 

June               r 
C 

d 

43 

31 

18 

8 

47 

32 

15 

6 

45 
32 
16 

7 

77 

a 

December  ^ 
C 

d 

31 
39 
23 

7 

54 

28 

12 

6 

43 

33 

18 

6 

76 

d 

50 

31 

12 

7 

62 

27 

6 

5 

56 

29 

9 

6 

85 

a 

Jauuary      ^ 

d 

28 

42 

25 

5 

45 

39 

8 

8 

87 

40 

17 

6 

77 

a 
August          ^ 

d 

42 

40 

12 

6 

45 

85 

14 

6 

44 

87 

13 

6 

81 

a 
February    ^ 

d 

24 
38 
26 
]2 

48 

32 

14 

6 

86 

35 

20 

9 

71 

a 

September     J 
d 

31 
34 
25 
10 

49 
33 
11 

7 

40 

34 

18 

8 

74 

a 

March        J 
0 

d 

34 
43 

15 
8 

53 

32 

9 

6 

44 

37 
12 

7 

81 

E    76 1 60. 


{continted.) 
£ 


60 


Report  of  tice  Meteorological  Council. 


contintte^i  ffom  p.  65.) 


Per-centages. 

Wind. 

"Weather. 

Average. 

a  +  b. 

a 

37     . 

54 

16 

The  entire 'year 

b 
c 

37 
18 

29                      S3 
11                      14 

79 

d 

8 

6                        7 

t 
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Telegraphic  Weather  Intelligence. 

The  Meteorological  Office  issues  notices  of  atmospherical  disturbances 
on  or  near  the  coasts  of  the  British  Islands  (free  of  charge)  to  ports 
and  fishing  stations  recommended  by  responsible  local  authorities. 

The  fact  that  one  of  these  notices  has  been  received  at  any  station, 
is  made  known  by  hoisting  a  cone  3  feet  high  and  3  feet  wide  at  base, 
which  has  the  appearance  of  a  triangle  when  hoisted.  The  telegram 
directing  the  cone  to  be  hoisted  should  be  exhibited  near  the  signal 
staff. 

At  dusk,  whenever  a  signal  ought  to  be  flying  if  it  were  daylight,  a 
night  signal  consisting  of  three  lanterns  hung  on  a  triangular  frame, 
may  be  hoisted  in  place  of  the  cone. 

The  Meteorological  Office  supplies  the  canvas  cone,  but  does  not 
undertake  to  supply  the  lanterns.  In  all  cases  the  local  authorities 
must  undertake  the  charges  incidental  to  the  hoisting  of  the  signal, 
such  ns  flagstaff  and  gear,  oil,  <&c.,  and  also  as  to  the  keeping  of  the 
apparatus  in  repair,  painting,  &c. 

The  following  is  a  list  of  the  stations  at  which  the  signals  are  hoisted. 
They  are  situated,  100  in  England  and  Wales,  47  in  Scotland,  20  in 
Ireland,  3  in  the  Isle  of  Man»  and  3  in  the  Channel  Islands  : — 
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NORTH. 


Scotland,  N.E. 

Lerwick. 

Scallowaj. 

]>unros8ne8s. 

Stromness. 

Kirkwall. 

Holbom  Head. 

Dunnet  Head. 

Wick. 

Avoch. 

Invenieas. 

Nairn. 

Barghead. 

Lossiemouth. 

Buckie. 

Port  Enockie. 

Cullen. 

Portsoy. 

Banff. 

Fraserburgh. 

Peterhead. 

Aberdeen. 


Scotland,  E. 

Stonehaven. 

Montrose. 

Broughty  Ferry. 

Dundee. 

St.  Andrews. 

Anstruther. 

Pittenweem. 

Burntisland. 

Grangemouth. 

Bo'ness. 

Granton. 

Newhaven. 

Leith. 

Fijiherrow. 

Dunbar. 

Cockbumspatb. 

St.  Abb's  Head. 

Eyemouth. 


WEST. 


SOUTH. 


EAST. 


Ireland,  S.W. 

New  Ross. 

Dunmore  East. 

Dungarvan. 

Yonghal. 

Queenstown. 

Passage. 

Cork. 

Kinsale. 

Do.   (Old  Head). 

Brow  Head. 

Tralee. 

Limerick. 

Galway. 


Ireland,  N.W. 

Malin  Head. 
Portrush. 
Port  Ballintrae. 


Ibish  Sea. 

Bel&st. 

Donaghadec. 

Howth. 

Kingstown. 

Ramsey  (L  of  M.) 

Douglas 

Castletown 

Silloth. 

Maryport. 

Workington. 

Whitehaven. 

Barrow. 

Morecambe. 

Fleetwood. 

Blackpool. 

Lytham. 

Preston. 

Southport. 

liverpool. 

Runcorn. 

Connah's  Quay. 

Penmaenmawr. 

Port  Penrhyn. 

Port  Dinorwic. 

Carnarvon. 

Holyhead. 


St.  Gkorob's 
Channel. 

Aberystwith. 
Milford. 


England,  S.W. 

SciUy. 

St.  Just 

St.  Sennen. 

Penzance. 

Newlyn,  West. 

The  Lizard. 

Falmouth. 

Pendennis. 

Mevagissey. 

Plymouth. 

Devonport 

Prawle  Point. 

Teignmouth. 

Ezmouth. 


England,  S. 

Guernsey. 
St.  Helier's 
(Jersey). 
Gorey  (Jersey). 
Weymouth. 
Poole. 
Cowes. 
Ryde. 
St.  Catherine's 

I'oint. 
Portsmouth. 
Southampton. 
Littlehampton. 
Brighton. 
Newhaven. 


England,  S.E. 

Hastings. 

Rye. 

Sandgate. 

Folkestone. 

Dover. 

Ramsgate. 

North  Foreland. 

Margate. 

Faversham. 

Sheemess. 

Chatham. 


England,  E. 

Harwich. 
Ipswich. 
South  wold. 
Yarmouth. 
Cromer. 
Sheringham. 
Lynn. 
Sutton  Bridge. 


England,  N.E. 

Boston. 

Cleethorpes. 

Grimsby. 

Goole. 

Hull. 

BridlingtouQuay. 

Flamborough 

Head. 
Filey. 
Whitby. 
Redcar. 

Middlesborough. 
West  Hartlepool. 
Sunderland. 
South  Shields. 
Tynemouth. 
Berwick  -  on  - 
Tweed. 


E  2 
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NORTH. 


WEST. 


Scotland,  N.W. 

Stornoway. 
Port     of     Ness 
(IsLiDdof  Lewis). 


Scotland,  W. 

Gissgovr. 

Greenock. 

Rothesay. 

CampbeltOD. 

Girvan. 

Ballantrae. 


'  Bristol  Channel. 

Pembrey. 

LUnelly. 

Swansea. 

Briton  Ferry 

Forthcawl. 

Penarth. 

Cardiff. 

Do.  Barry  Dock. 

Newport 

Westcn-super- 

Mare. 
Bumham. 
BridgewHter. 
llfracombe. 
Barnstaple. 
Appledore. 
Boscastle. 
Port  Isaac. 
Newqaay. 
Hayle. 
St.  Ives. 
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APPENDIX  X. 

Fishery  Barometers. 

List  of  Places  supplied  with  Fishery  Barometers. 

Shetland  Isles. — Balta  Sound,  Uya  Sound,  Burravoe,  Nesting, 
Lerwick,  Sandsair,  Scalloway,  Sjmbister. 

Orkney  Isles Westray,  Papa,  Burray,  Kirkwall. 

Scotland,  east  coast. — Duncansbay,  Freswiok,  Auchengill,  Keiss, 
Staxlgoe,  Wick,  Lybster,  Dunbeatb,  Portmahomack,  Cromarty,  Avoch, 
Nairn,  Burghead,  Portessie,  Port  Knockie,  Portsoy,  Whitehills,  Gardens- 
town,  Rosehearty,  PituUie,  Fraserburgh,  luverallochy,  Pointlaw,  Findon, 
Portlethen,  Skateraw,  Stonehaven,  Arbroath,  Broughty  FeiTy,  St. 
Audrews,  Crail,  Cellardyke,  St.  Monanoe^  Burntisland,  Newhaven. 

England,  east  coast. — Berwick,  ITorlh  Shields,  South  Shields, 
•Sunderland,  West  Hartlepool,  Staithes,  Scarborough,  Filey,  Flamborough, 
Bridlington  Quay,  Withernsea,  Hull,  Lynn  (2),  Wells,  Gorleston, 
Lowestoft,  Orford  Haven,  Woodbridge  Haven,  Harwich,  Brightling- 
sea.  West  Mersea,  Margate,  Deal,  Kingsdown,  Dover. 

England,  south  coast.— 3ognoT,  Hyde,  Bembridge,  Brixton,  Ather- 
£eld,  Ventnor,  Gorey  (Jersey),  Haslar  Hospital,  Poole,  Weymouth, 
Portland,  Budleigh  Salterton,  Exmouth,  Cawsand,  Mevagissey,  Gorran- 
haven,  Devoran,  Portscath,  Penryn,  Durgan,  Porthallow,  Falmouth, 
"Coverack,  Newlyn  (2),  Mousehole. 

England,  south-west  coast. —  St.  Ives,  Hayle,  Port  Isaac,  Boscastle, 
Bideford,  Burnham,  Highbridge,  Weston-super-Mare. 

Wales. — Briton  Ferry,  Swansea,  Angle,  Milford,  Nevin,  Carnarvon. 

England,  north-west  coast. — Fleetwood,  Morecambe,  Maryport, 

Isle  of  Man. — ^Douglas,  Port  St.  Mary,  Peel  (2). 

Scotland^  south-west  coast. — Port  Patrick,  Stranraer. 

Ireland,  east  coast. — Cushendall,  Belfast,  Bangor,  Groomsport, 
Donaghadee,  Ardglass,  Warren  Point,  Carlingford,  Grcenore,  Dundalk, 
Malahide,  Howth,  Kingstown  (2),  Bray,  Wicklow. 

Ireland,  south  coast, — Dunmore  East,  Dungai'van,  Crosshaven, 
Xinsale,  Union  Hall,  Castletownsend,  Baltimore,  SchuU  (2),  Crookhaven. 

Ireland,  west  coast. — Valencia,  Dingle,  Tralce,  Tarbert,  Kilcredane 
Eilronan,  Spiddal,  Cleggan,  Elly  Bay,  Ballyglass,  Ballycastle  (Co.  Mayo) 
Donegal,  Tribane,  Killybegs,  Teelin,  Portnoo,  Burton  Port,  Kincaslagh, 
Bunbeg. 

Ireland,  north  coast. — Dunfanaghy,  Rathmullen,  Buncrana,  Malin 
Head,  Moville,  Greencastle,  Portstewart,  Portrush,  Ballycastle  (Co. 
Antrim). 

Scotland^  west  coast. — Tarbert  (Loch  Fyne),  Campbeltown,  Carra- 
dale,  Porti*ec,  Armadale  (Isle  of  Skyo),  Plockton,  Gruinard,  Ullapool, 
East  Mey,  Stroma. 

Hebrides. — Stornoway,  Portnaguiran,  Obb,  Valtos,  Carloway,  Ness. 

Summary  of  Stations  supplied  with  Instruments. 
England  and  Wales  -  -  -  .  -     69 

Scotland  and  Isle  of  Man     •  -  -  -     G9 

Ireland         -  ->  -  •  -  -     54 

192 
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List  of  Stations  from  which  Contincous  Bkcobds  of  Brigdt 

Sunshine  have  been  received. 


station. 


Observer. 


Aberdeen  Observatory    - 

Armagh 

Blackpool 

Cambridge 

Churcbstoke 

Cirencester 

Cronkbourne,  Isle  of  Man 

CuUompton 

Deerness  (Orkney) 

Dublin,  Mountjoy  Observatory 

Darham  -  -  - 

Eastbourne 

Edinburgh 

Falmouth  Observatory   - 

Fort  Augustus    - 
Fort  William      - 

Geldeston,  Beccles 
Glasgow 

Harpenden 

Hastings 

HiUington 

Jersey  (St.  Helier's) 
Kew  Observatory  ^ 


Leicester  (Thurcaston)  - 
Llandudno 

London,  Bunhill  liow 
„        Westminster 
Marchmont 

Margate  -  -  - 

Markree  Castle   • 

Newquay  (Cornwall) 
Newton  Reigny  (Penrith) 
Oswaldkirk,  Yorkshire    - 
Oxford    .  -  - 

Parsonstown 

Plymouth 

St.  Ann's  Head   - 
Southampton 
Stouyhurst 
Stomoway 
Sutton  Coldfield  - 
Valencia 
Worksop 
York     - 

Georgetown,  British  Guiana 


_  I 


Prof.  C.  Niven,  M.A.,  F.RS. 

J.  L.  E.  Dreyer,  Ph.D.,  F.K.A.S. 

J.  Wolsteuholme. 

H.  Todd  and  P.  Morris. 

P.  Wright,  F.C.S..  F.R.  Met.  Soc. 

Prof.  Ohm,  B.A.,  F.H.  Met.  Soc. 

A.  W.  Moore,  M.A.,  J.P. 

Thos.  Turner,  J.P.,  F.li.  Met.  Soc. 

M.  Spence. 

Lt.-Col.  Kirk  wood,  U.E. 

H.  J.  Carpenter,  F.R.A.S. 

It.  Shewarvl,  I'.R.  Met.  Soc. 

R.  C.  Mobsman,  F.R.  Met.  Soc. 

E.  Kitto,  F.R.  Met.  Soc.  ;   for  the    R. 

Cornwall  Polytechnic  Soc. 
Rev.  M.  Wall,  O.S.B. 
R.  T.  Omond,  F.R.S.E. ;  for  the  Directors 

Ben  Nevis  Obsen-atory. 
E.  T.  Dowson,  F.R.  Met.  Soc. 
The  late  Prof.  R.  Grant,  ^r.A.,  LL.D., 

F.R.S. ;  and  Prof.  L.  Becker,  Ph.D. 
Sir  J.  H.  Gilbert,  Ph.D.,  F.R.S. 
H.  Colbornc,  M.R.C.S. 
Rev.  H.  E.  B.  Ffolkcs,  M.A.,  F.R.  Met. 

Soc. 
Capt.  Bichard,  Harbour  Master. 
The  late  G.  M.  Whipple,  B.Sc,  F.R. A.S., 

and  T.  Baker,  F.R.   Met.  Soc. ;   for 

the  Kew  Committee. 
Rev.  T.  A.  Preston,  M.A.,  F.R.  Met.  Soc. 
J.  Nicol,  M.D.,  J.P.,  F.R.  Met.  Soc. 
Messrs.  de  la  Rue. 
The  StafiF,  Meteorological  Office. 
P.  Loney  ;  for  Sir  Hugh  P.  Campbell,  Bt. 
J.  Stokes,  F.R.  Met.  Soc. 
A.   Marth,  F.R.A.S.  ;    for  Col.   E.    H. 

Cooper,  F.R.A.S. 
J.  Pearce. 

T.  G.  Benn,  F.R.  Met.  Soc. 
R.  Thompson. 
K.  J.  Stone,  M.A.,  F.R.S. 
O.  Boeddicker,  Ph.D. ;  for  the  Earl  of 

Rosse,  K.P.,  F.R.S. 
H.  N.  Dickson,  F.R.  Met.  Soc.,  and  H. 

Victor  Prigg,  A.M.I.C.E. 
S.  Blake,  Principal  Lightkeeper. 
Sir  C.  Wilson,  Col.,  R.E.,  K.C.B.,  F.R.S. 
Bev.  W.  Sidgreaves,  S.J. 
John  Forbes. 
C.  F.  Marston,  C.JS. 
J.  E.  Cullum,  F.R.  Met.  Soc. 
H.  Mellish,  J.P.,  F.R.  Met.  Soc. 
J.  E.  Clarke,  B.A.,  B.Sc.     • 

G.  S.  Jenman. 
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In  addition,  the  number  of  hours  of  sunshine  recorded  each  day  is  reported  from 
the  following  Stations  : — 

Ariey  Cottage  (Co.  Cavan)  -  -  Major  Somerset  II.  Maxwell,F.R.A.8. 

Braemar         ....  James  Aitken,  J.P. 

Brighton        -            -  -  -  A.  Newsholme,  M.D.,  F.R.  Met.  Soc. 

Guernsey        -            -  -  -  F.  E.  Carey,  M.D.,  F.U.  Met.  Soc. 

Tenby             -            -  -  -^  J.  E.  Gower. 

Torquay         -            -  -  -  Alfred  Chandler,  F.R.  Met,  Sec. 

Westbourue  (Sussex)  -  -  Rev.  L.  B.  Birkeit. 
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Petiims  from 
cbien'atories. 


Examination 
of  returns. 


Reswlts  of 
cxaminatiou  and 
rerK>rt  to 
Council. 


CJeneral  super- 
vision of 
observatory 
work. 


Methods  followed  in  dealing  with  Meteorological   Retubns 
FROK  Land  Stations  in  the  British  Isles. 

These  stations  are  of  five  classes,  as  stated  on  page  14. 

I.-  -  Observatories  continuously  observing  all  the  Meteorological  Elements. 

Hourly  measurements  of  the  curves  obtained  from  the  self-recording 
instrumeuts  at  the  observatories  of  the  Office  are  made  by  the 
observers  at  each  station,  on  printed  forms  supplied  for  the  purpose, 
which,  together  with  the  curves,  are  forwarded  to  the  Office  weekly. 
They  comprise  measurements  of  the  barograms,  of  the  dry  bulb  and  wet- 
bulb  thermograms,  of  the  anemograms,  and  of  the  rain-gauge  curves. 

The  measurements  are  subjected  to  a  careful  examination  in 
order  to  ensure  as  far  as  possible  their  accuracy,  and  the  revised 
regulations  which  have  been  adopted  to  secure  this  end  will  be 
found  in  the  Report  of  the  Office  for  1890.  They  comprise  rules  for 
the  guidance  of  observers,  as  well  as  of  the  assistants  charged  with 
the  examination  of  the  work  at  the  Office.  Attention  need  be  called 
here  to  only  two  of  these  rules,  viz.,  (a)  the  use  of  subsidiary  sheets 
on  which  are  entered  the  results  of  a  second  set  of  measurements 
of  the  curves  made  after,  and  quite  independently  of,  the  first  set, 
and  with  a  difierent  form  of  scale,  the  two  sets  of  measurements  being 
afterwards  compared  together,  and  any  differences  found  inquired  into 
and  set  right  ;  and  {b)  the  re-measurements  of  the  curve  made  by  the 
assistants  at  the  Meteorological  Office,  and  which  always  amount  to 
40,  and  in  doubtful  cases  to  many  more,  per  mouth,  for  each  element. 
The  attention  of  the  observers  is  always  drawn  to  such  errors  as  may 
be  detected,  and  to  any  failures  in  the  continuity  of  the  curves  arising 
from  failure  of  the  light,  stoppage  of  the  clock,  defective  photography, 
faulty  action  of  the  wet-bulb  thermometer,  &c. ;  a  report  containing  the 
results  of  the  examination  of  each  Obsei-vatory  being  also  submitted  to 
the  Council  periodically.  The  curves  and  tabulations  are  eventually 
bound  and  stored  in  the  Office. 

In  connexion  with  this  work  should  be  mentioned  the  general  watch 
which  has  to  be  kept  over  the  working  of  the  observatories  and  of  the 
instruments,  not  only  to  secure  uniformity  amongst  them  and  observance 
of  rules,  but  also  to  guard  against  small  changes  which  are  liable  to 
occur  at  certain  times,  especially  with  the  thermographs,  and  which  may 
affect  the  scale-values  of  the  instrument  or  the  datum  lines  used  for  the 
tabulation  of  the  curves.  About  twice  a  year  this  work  calls  for  special 
examination,  entailing  some  eonsiderable  time  and  occasionally  the 
engraving  of  new  scales  for  measuring  the  curves. 


Interpolations. 


Method  of  dealing  with  the  Numerical  Results  from  the 

Self-recording  Observatories. 

In  dealing  with  the  tabulations  the  first  step  is  to  go  over  the  sheets 
and  fill  up  by  interpolation,  wherever  possible,  any  gaps  or  breaks  in  the 
continuity  of  the  record. 

The  records  having  been  made  as  complete  as  possible,  are  then  used 
for  the  calculation  of  daily  and  hourly  mean  values,  for  periods  of  ^yq 
days,  calendar  months,  and  for  the  year ;  which,  together  with  other 
data  obtained  from  the  same  source,  are  ])ublished  under  the  title  of 

Hourly  Means  of  the  Readings  obtained  from  the  Self-recording 

Instruments  at  the  Four  Observatories  under  the  Meteorological 


it 
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"  Council."  ^The  volumes  for  1889  and  1890  have  been  issued  during 
the  year,  and  some  progress  has  been  made  with  the  calculations  for  the 
year  1891. 

II. — Anemographic  Stations  at  which  the  Wind  is  recorded 

continuously. 

The  anemograins  received  from  the  stations  enumerated  on  page  75 
are  regularly  examined  and  tabulated  in  the  Office,  and  the  sheets 
bound  up  in  volumes.  Besides  special  inquiries  on  legal  and  other  points 
that  from  time  to  time  arise,  and  in  \7hich  these  documents  are  of  hish 
importance,  the  tabulations  are  alwai^s  employed  in  the  preparation  of 
the  various  Reports  issued  by  the  Office.  Thoy  are  also  regularly  used 
in  the  checking  of  the  Storm  "Warnings. 

III. — Land  Stations  of  the  Second  Order, 

Ever  since  the  year  1866  i-eturns  of  more  or  less  completeness  have  oriBin  and 
been  received  from  land  stations  in  the  United  Kingdom.     In  that  year  progress  o« 
there  was  only  one  station,  but  by  1871  the  number  had  increased  to  •^**'®™' 
15,  and  five  years  later  to  49,  including  14  stations  belonging  to  the 
Royal  Meteorological  Society,  copies  of,  the  returns  from  which  were 
sent  to  the  Office  under  a  special  arrangement  with  the  Society. 

At  the  end  of  March  1892  the  total  number  of  stations  was  103, 
including  17  belonging  to  the  Royal  Meteorological  Society  and  19 
belonging  to  the  Scottish  Meteorological  Society. 

It  must,  however,  be  observed  that  while  this  number  is  exclusive  ot 
the  self-recording  observatories  and  of  the  anemographic  stations,  it  in- 
cludes several  others  from  which  only  very  scanty  information  is  received. 

The  stations  are  distributed  as  follows  :  45  in  England,  4  in  Wales, 
28  in  Scotland,  and  26  in  Ireland. 

The  methods  followed  with  regard  to  the  examination  and  publishing 
of  these  returns  have  been  fully  detailed  in  previous  reports,  and  need 
not  now  be  repeated.  The  changes  introduced  into  the  volume  for  1886 
have  been  continued  in  those  for  later  years.  These  refer  to  the 
barometer  readings,  which  are  now  given  at  station-level  instead  of 
being  reduced  to  the  mean  sea-level ;  and  to  the  humidity,  where  the 
depression  of  wet-bulb  is  shown,  the  international  forms  A  and  B  being 
modified  accordingly. 

The  volume  for  1889  contains  returns  from  65  stations. 

Arrangements  have  been  made  under  which  it  is  hoped  that  the 
arrears  of  this  publication  will  be  rapidly  reduced. 

Reports  from  the  Irish  stations  are  regularly  supplied  to  the 
Registrar-General  for  Ireland  for  his  Weekly  and  Quarterly  Returns. 

When  an  application  for  the  adoption  of  a  new  station  is  received,  a  Nowstaiions. 
flchednle  is  forwarded  to  the  observer  containing  a  scries  of  questions  as 
to  the  outfit  of  the  station,  the  exposure  of  the  instruments^  and  the 
influence  likely  to  be  exerted  on  their  indications  by  surrounding  objects» ' 
fluch  as  houses  and  trees.  Only  mercurial  barometers  are  accepted,  and 
only  such  as  have  been  duly  verified.  All  thermometers  must  have  been 
tested  at  Kew.  A  plan  of  the  station,  showing  the  positions  of  the 
instruments  with  regard  to  neighbouring  objects,  is  also  required. 

On  the  return  of  this  schedule  the  answers  are  considered,  and, 
where  necessary,  alterations  are  advised. 
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Sunshine 
reoordf. 


Weekly  totals. 


If,  however,  the  existing  arrangements  are  satisfactory,  tables  for 
reducing  the  barometer  readings  to  32°  Fahrenheit  at  mean  sea -level  are 
prepared  and  duplicates  sent  to  the  observer,  together  with  a  set  of 
Hygrometrical  Tables,  and  a  copy  of  "  Instructions  in  the  Use  of 
Meteorological  Instruments/' 

The  first  returns  are  compared  and  examined  with  special  care,  and  a 
report  of  the  result  of  the  examination  is  forwarded  to  the  observer, 
with  instructions  how  best  to  improve  and  complete  the  returns. 

There  are  still  many  parts  of  the  British  Islands  very  poorly  repre- 
sented by  the  existing  stations,  and  any  information  for  these  districts 
would  be  valuable. 

The  daily  records  of  sunshine  which  are  now  received  from  51 
Stations  in  the  British  Islands  are  examined  generally,  to  guard  against 
accidental  changes  in  the  adjustment  of  the  instruments.  Notes  ex- 
plaining any  omission  or  accidental  defect  are  added  to  the  cards  if 
required,  and  after  their  receipt  has  been  acknowledged,  they  are  duly 
stamped  and  dated  and  then  stored  in  the  Office. 

A  tabulation  of  these  curves  is  published  as  part  of  the  Weekly 
Weather  Report,  mentioned  in  Appendix  VIII.,  and  for  those  stations 
which  are  also  Stations  of  the  Second  Order  the  monthly  totals  of  bright 
sunshine  in  hours,  together  with  the  per-centagesof  its  possible  duration, 
are  published  as  Part  IV.  of "  Returns  from  Stations  of  the  Second 
Order.*'  A  table  showing  the  daily  amount  of  sunshine  atBunhill  Row, 
one  of  the  London  stations,  is  also  prepared  quarterly  for  the  Royal 
Meteorological  Society. 

Inspection. 

The  Stations  of  the  Second  Order  are  regularly  inspected,  the  atten- 
tion of  the  inspector  being  directed  by  the  Office  to  any  special  point 
which  may  require  investigation. 

IV. — Telegraphic  Reporting  Scations. 

Full  particulars  relating  to  these  stations,  the  information  received 
from  them,  and  the  method  of  dealing  with  that  information,  will  be 
found  in  Appendix  VII.  to  the  Report  ibr  the  year  1888-9.  A 
paragraph  in  that  Appendix  (p.  60)  explains  the  use  that  is  made  of  the 
monthly  schedules  sent  in  by  the  observers. 


V. — Extra  Stations. 

The  returns  from  Stations  of  the  Fifth  Class  are  not  regularly 
published  by  the  Office,  but  they  are  available  for  any  special  investi- 
gation that  may  be  taken  up.  The  rainfall  values  at  these  stations  are, 
however,  copied  and  supplied  to  Mr.  Symons,  F.R.S.,  for  publication  in 
«  British  Rainfall." . 
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APPENDIX  XIV. 

List  of  Stations  from  which  Sea  Temperature  Returns  have   ' 

been  received  during  1892-93. 


English  Coastguard  Stations; 


Newquay. 
Salcombe. 
Scarborough. 
Sunderland. 


English  Light  Vessels, 

Bahama  Bank. 

Caernarvon  Bay. 

Cardigan  Bay. 

East  Goodwin. 

English  and  Welsh  Grounds. 

Leman  and  Ower. 

Liverpool,  North-west. 

Newarp. 

Outer  Dowsing. 

Owers. 

Boyal  Sovereign. 

Seven  Stones. 

Shambles. 

Shipwash.     (Oct.  1892  to  March  1893  only.) 

Solway. 

Spurn. 

Irish  Coastguard  Stations^ 

Bally  donegan.     (Cork.) 

Ballyglass,  Broad  Haven.     (Mayo.) 

Blacksod  Point.     (^Mayo.) 

Cleggan.     (Gal  way.) 

Kilcredane.     (Clare.) 

Minard.     (Kerry.) 

North  Arran.     (Galway,) 

Portrush.     (Antrim.) 

Seafield.     (Clare.) 

Sheephaven,  Dunfanaghy.     (Donegal.) 

Teelin.     (Donegal.) 


Irish  Light  Vessels, 


Coningbeg. 
Daunt's  Rock. 
Kish  Bank. 
South  Rock. 

E    76160. 


82  Bepoi't  of  the  Meteorological  Council. 

Scotch  Coastguard  Stations, 

BollMitrao. 

Burn  mouth. 

BurntislaiKL 

Cove  Buy,  Aberdeen. 

Cromartv. 

Kirkwall. 

Lamlash. 

Lerwick. 

Pennant  Bay,  Aberdour. 

Stomoway. 

Uzon,  Montrose. 

Wick. 
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APPENDIX  XV. 

Accessions  to  the  Library  during  tqe  Year  ending 

31st  March  1893. 

*  (AbbO)  C.) — Atmospheric  radiation  of  heat  and  its  importance  in  meteorology. 
la.  8°.     {Amer.  Joum.  Sc,  Srd  ser.,  xliii.,  1892,  ;>.  364.) 

II  Cloud  observations  at  sea.     la.  8».      CAmer.  Meteor.  Joum.,  1891, 

Oct.,  p,  250.) 

II  Memoir  of  William  Ferrel.     1817-1891.     Read  before  the  Nat.  Acad., 

Apl.,  1*^92.     (?  Rep.  Nat.  Acad.  Sc,  1892,  p.  265.) 

II  Adams,  W.  G. — Comparison  of  simultaneous  magnetic  disturbances  at  seyeral 
observatories.  Read  June  18,  1891.  la.  4".  London,  1892.  {Phil.  Trans., 
clxTxiii.,  1892,  A.,  p.  131.) 

Adelaide  Observatory.— Meteorological    observations  made  at  tlio  Adelaide 
•  Observatory,  and  other  places  in  South  Australia  and  the  Northern  Territory,  during 
the  year  1890,  under  the  direction  of  C.  Todd.    sm.  f".    Adelaide,  1892. 

[ ]  Rainfall  in  South  Australia  and  the  Northern  Territory  during  1889 

and  1891 ;  with  weather  characteribtics  of  each  month.    By  C.  Todd.    2  vols.    f>. 
AdeUidc,  1891-92. 

II  Aitken,  John. — On  some  phenomena  connected  with  cloudy  condensation. 
8°.     {Proc.  R.  Soc,  li.,  1892,  p.  408.) 

*  Aldrlchy  H.  L. — Arctic  Alaska  and  Siberia,  or,  eight  months  with  the  Arctic 
whalemen,    sm.  8*.    Chicago  and  New  York,  1889. 

[Algiers,    Service  M^Uorologique    du   Oonvemement   Q6n6nl  de 

rAlgerie.] — Bulletin  meteorologique  de  TAlgerie.     1892,  Jan.  1— Dec.  31.   sm.  f>. 
Sheets. 

[Allahabad,  Meteorological  Office.]— Brief  sketch  of  the  meteorology  of  the 
North- Western  Provinces  and  Oadh  and  adjacent  parts  of  Rajputana  and  the 
Panjab  for  the  year  1891 .    sm.  f*'.    8.].e.a. 

American  Meteorological  JonmaL— A  monthly  review  of  meteorology. 

Vols.  viii.-ix.,  1891-1893.    2  vols.    la.  8^    Ann  Arbor  and  Boston,  s.a. 

Amsterdam,   Kon.   Nederlandsch   Aardr^jkakimdifi:  Genootschap.^ 

Nomina  geographica  Neerlandica.      Geschiedkundig  onderzoek  der  nederlandsche 
aardrijkskundige  namen,    .    .    .    ii^^  Deel.    la.  8°.     Leiden,  1892. 

Tijdschrift    .    .    .    onder  redactie  van  C.  M.  Kan  en  J.  M.  C. 

A.  Timmemian.    Tweede  serie.    Dee!  ix.    2  vols.    8*^.    Leiden,  1892. 

Andri,  C. — Contribution  k  T^tude  de  I'^lectricit^  atmospherique.  4**.  ICompt. 
rend.  acad.  sc,  Paris,  cxii.,  1891,  />.  1509.] 

Relations  des  ph^om^nes  meteorologiques  d^duitcs  de  leurs  variations 

diames  et  annuelles.    la.  8<'.    Lyon,  1892. 

II  Andrews,  T.— Address  on  ozone,  la.  S".  Edinburgh,  1874.  (Joum.  Scott, 
Meteor.  Soc.,  iv.  1876,  p.  122.) 

*  Anglo-American. — in  the  United  States  Weather  Office.  4».  (Cassettes 
Family  'Mag.,  1898,  Jan.,  p.  92.) 

Antigua.  Oovemment  Laboratory.  —  Meteorological  record  for  1893. 
Suppl.  to  the  Leeward  Islands  Gazette,  16  Feb.  1893.    la.  8<*. 

Australia.  —  [Rainfall  and  meteorological  observations  in  the  Australian 
Colonies,  1884  and  1888-1889.]  2  parts.  8°.  (Year  Book  of  Austrdlia,  ISSS^ 
p.  63;  1890,  p.  59.) 

Azambuja,  G.  A.  de. — Annuario  do  Estado  do  Rio  Grande  do  Sol  para  o 
anno  de  1893.    Anno  ix.    sm.  8<^.    Porto  Alegre,  1892. 

*  Bally  E.  A.  B. — Mediterranean  winter  resorts :  a  practical  handbook  to  the 

Principal  health  and  pleasure  resorts  on  the  shores  of  the  Mediterranean,    sm.  8<*« 
ondon,  1888. 

NoTB.— Books  marked  *  have  been  acquired  bv purchase;  the  others  are  donations  from 
iostitatlona,  societies,  or  authors.  Those  marked  U  are  oxcerpt  papers,  extra  copies  of  which 
have  been  separately  printed. 

In  some  esses  adaitional  publications  have  been  received  besides  those  specified,  but  only 
completed  volumes  or  years  are  f^ven  here. 
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*  (Ball,  Sir  B.  S.)— The  recent  heat-wave.    la.  8*.     (CorAemp.  Rev.,  1895r^ 
Oct.,  p.  478.) 

II  Ballon.  S.  M. — The  eye  of  the  storm.  Papers  from  the  Laboratory  of  Phjs, 
Geo^.  of  Harvard  Coll.,  No.  6.  la.  8<*.  Boston,  1892.  {Amer.  Meteor*  Joum.,. 
ix.,  Nos.  2  and  3.) 

Batavia.  Magnetical  and  Meteorological  Obserratory.—Observations 

«    .     .    Puolished  under   the  directloa  of  J.  P.  Van  der  Stok.     Vols.  xiii.*xiT. 
1891-1892.     2  vols.     f>.     Batavia,  1891-92. 

-^^^  Observatorinm. — Regenwaamemiogen  in  Nederlandsch — Indie,  xii.- 
xiii.  Jahrg.     1890-91.     Door  J.  P.  Van  der  Stok.     2  vols.     8^    Batavia,  1391-92; 

*  Bateman,  T. — Reports  on  the  diseases  of  Loudon,  and  the  state  of  the  weather,, 
from  1804  to  1816;     .     .     .     8o.     London,  1819. 

II  Bazendell,  J. — Abstract  of  meteorological  results  for  the  Borough  of  Southport. 
Averages  for  the  20  years,  1872-91,  inclusive.  18°.  Slip.  (^Southport  Corporation 
Year  Book  for  1 892-98.) 

Abstracts  of  observations  at  the  Southport  meteorological  observatory  for 

the  weeks  ending  Jan.  8  to  Dec.  SO,  1892.     Slips. 

Belize. — Summary  of  meteorological  observations  at  St.  Joseph's  Observatory 
during  the  months  of  Jan. — Dec.  1892.  4^.  Sheets.  {Tf^e  Angelus,  Belize^ 
1892-93.) 

*  Belyille,  J.  H. — A  manual  of  the  barometer  ;    .     .     .     .    also  a  description  or 
the  aneroid  barometer.    3rd  ed.     sm.  6\     London,  1858. 

BeniL  T.    G. — Observations    in    meteorology    .    .  eing  the  result  of  a 

meteorological  register  kept  for  ten  years  (1883-  189*2)  at  Ncwt<y  Reigny,  Cumber- 
land.    8".    Penrith,  [1893]. 

*  Berghans,  H. — Atlas  der  Geologic.  Berghaus*  Physikalischer  Atlas,  Ab- 
teilung  i.  Unter  beratender  Mitwirkung  von  K.  v.  Zittel  bearbeitet  von  H.  Berg-*- 
haus.    fo.    Gotba,  1892. 

Berlin,  Edniglich  Frenssisclies  meteorologisches  Institnt.— Ei^gebnisse, 

der  meteorologiscben  Beobachtungen  im  Jahre  1889.    la.  4°.     Berlin,  1892. 

II Witterung  nach  den  Beobachtungen  des  kdniglichen  meteoro^ 

logischen  Instituts.     1892,  Jan.-Dec.    la.  4<>.     {Statist.  Korresp.) 

II  BeZOldi  W.  von. — Die  Meteorologie  als  Physik  der  Atmosphftre.  la.  BK 
Berlin,  1892.     {Uimmel  und  Erde,  v..  Heft  1  u.  2.) 

II  ■      Der  W&rmcaustausch  an  der  Erdoberfl&che  und  in  der  Atmosphaere-.- 

la.  S**.     {Sitzungsb.  k.  pntess.  Akad,   Wissensch,  Berlin.     Sitz.phys.-math.Cl.t  22 
Dec.     liv.,  1892,|).  1139.) 

Bibliothdqne  Universelle  [et  Revne  Snisse].  Archives  des  sciences 

physiques  et  natnrelles.     Troisi^me  periode.    Tomes  xxvii.-xxviii.    2  vols.    8<». 
Geneve,  1892. 

II  BinniOy  A.  B. — On  mean  or  average  annual  rainfall,  and  the  fluctuations  to 
which  it  is  subject.  By  A.  R.  Binnie.  With  an  abstract  of  the  discussion  upon 
the  paper.  Edited  by  J.  Forrest.  8^.  London,  1892.  (3ftn.  Proc.  Inst.  Civ. 
Eng.,  cix.,  1891-92,  Part  iii.) 


II  Black.  W.  G. — Description  of  exhibits  by  W.  G.  Black  at  the  Liverpool  Inter- 
national Exnibitiou.     Slip.     {Railway  Supplies*  Journ.,  Aug.  23,  1886.) 

II  Blakesley,  T.  H. — On  a  new  barometer,  called  the  amphisbsena.    8*^.     {PhiL 
Mag.,  1838,  Nov.,  p.  458.) 

II  Blanford,  H.  F. — On  meteorological  observations  in  tropical  countries.    8^. 
{Compt.  rend,  v*.  Congr.  Intemat.  Sc.  Geogr.) 

II  Boedl,  W.— I>ie  Schneedecke  in  Bayem  im  Winter  1890-91.    la.  4».    {Beob. 
meteor.  Stat.  K.  Bayem,  xiii.,  1891.) 

Temperaturmittel  fiir  Bayem  1881  -90.    la.  4*^.    {Beob.  meteor.  Stat.  K. 


Bayem,  xiii.,  1891. 

Bombay,  Government  Observatory. — Magnctical  and  meteorological  obser- 
vations made  at  the  Government  Observatory,  Bombay,  in  the  year  1890,  under  the 
direction  of  C.  Chambers,  together  with  an  appendix  containing  an  account  of  a 
magnetic  research,    f*.    Bombay,  1892. 

( y)  Report  on  the  condition  and  proceedings  of  the  Grovemment 

Observatory,  Colabu,  lor  the  year  which  ended  with  the  SOth   June  1892.   f^. 
B.i.e.a. 
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[Bombay  Meteorological  Office.] — Brief  sketch  of  tbe  meteorology  of  the 
'Bombay  Presidency  in  18!)  1-92.    f<*.    8.l.e.a. 

*  BOJmeji  T.  G.— The  year-book  of  science.  Edited  by  T.  G.  Bonney.  1891, 
1892.    2  vols.    sm.  8**.    London,  1892-93. 

Boston^  Mass.,  Weather  BnreaXL — Bulletin  of  the  New  England  Weather 
Senrice,  under  the  direction  of  the  United  States  Department  of  Agricultnrey 
Weather  Bureau.     1892,  Mch.-Dec.    4^    s.l.e.a. 

For  previous  years,  see  Cambbidoe,  Mass.,  New  England  Meteorological 

Society. 

Brenieil. — Ergebnisse  der  meteorologischeu  Beobachtungen.  Herausgegeben 
Ton  P.  Bergholz.    Jahrg.  ii.,  1891.    la.  4°.    Bremen,  1892. 

Brisbane,  Chief  Weather  Burean.— Meteorological  report  for  1888,  1889, 
1890,  and  1891.    f«.     (Brisbane,  1892.) 

British  North  Borneo  Herald  and   Official  Gkizette.     Vol.  x.   i892. 

Ifos.  1-12.    f>.    Sandakan,  1892. 

Contains  meteorological  observations. 

Broonnof)  P. — Etude  sur  la  couche  de  neige  dans  le  bassin  du  Dniepre  en 
-Octobre  1892.  Travaux  du  r^seau  m6t^orologique  du  bassin  du  Dniepre.  Tome  i., 
No.  1.    la.  8«».     [Kieff],  1892. 

Text  in  the  Bussian  language. 

Brown,  A.  S. — Madeira  and  the  Canary  Islands,  a  practical  and  complete  guide 
for  the  use  of  invalids  and  tourists.    Second  edition,    sm.  8^    London,  1890. 

Brussels,  Etat  Ind^pendant  du  Congo. — Le  climat  de  Banana  en  1890, 
suivi  des  observations  m6t6orologiques  faites  au  1*'  decembre  1889  au  16  mai  1891 
par  E.  Etienne.  Publications  dc  I'Etat  Independent  du  Congo,  No.  7.  la.  8^ 
Druxelles,  1892. 

Obsenratoire  BoyaL — Bulletin  meteorologiquc.     1892,  Jan.  1 — Dec.  31. 

P.    Sheets. 

Bucharest,  Institutul  Meteorologic  al  Bomaniei.— Analeie   .    .   .   de 

^.  C.  Hepites.    Tom.  v.,  1889.    la.  4"*.     Sucuresti,  1892. 

In  the  French  language  also. 

-^.--^-^  Buletinul  observatiuniior  meteorologice   din    Bomania   pnblicat 

ide  S.  C.  Hepites.    Anul  i.,  1892.    sm.  f°.    Bucuresti,  1892. 

II Besuroatul  observatiuniior  meteorologice  f Scute  la  Bacaresti 

<Filaret)  in  anul   1890  si  tn  peri<Sda  de  la  1885  la  1890.    la.  4°,    Bucaresti,  1893. 

{^Anal.  Inst,  Meteor,  Roman.,  vi.,  1890,  ;>ar/  3.) 

In  the  French  language  also. 

Cairo,  Ministdre  de  ITnt^rieur.   Administration  des  Services  Sani- 

taires  et  d'Hygidne  Puhliaue. — Bulletin  hebdomadaire.  7™*  annee,  1892, 
Nos.  1-62.    Suppl.  au  Journ.  Officiel,  1892-93.    la.  4°. 

[Calcutta,  Meteorological  Office,  Bengal]— Bay  of  Bengal  weather  chart 
1892,  Jan.  l—Dec.  31.    sm.  f^    Sheets. 

Bengal  daily  weather  report.     1892.    sm.  f**.    Sheets. 

These  reports  are  only  published  during  the  rainy  season. 

( )  Meteorological  and  rainfall  table  of  the  Province  of  Bengal  for 

the  weeks  ending  January  9  to  December  31,  1892.    f^ 

(  )  Meteorological  and  rainfall  table  of  the  Province  of  Bengal  for 

the  months  of  January  to  December,  1892,  with  annual  tables,    sm.  f>. 

Meteorological  summary  for  the  monsoon  period  of   1892.    sm. 

fo.    8.1.e.a. 

[ ]  Summary  of  the  meteorology  of  the  year  1891.    sm.  f'.    8.1.e.a. 

Meteorological  Office,  India.— Abstract  of  the  results  of  meteoro- 
logical observations  taken  at  the  AJipore  Observatory  in  the  months  of  Jan. — Dec. 
1892.    sm.  f*".     Sheets. 

.  Abstract  of  the  results    of  the  barometric  and   thermometrle 

observations  taken  at  the  Meteorological  Office,  Cbowringhee.  1892,  Jan. — Dec. 
am.  f*.    Sheets. 

India    daily    weather   report.      1892,    Jan.    1— Dec.    31.      f». 

Sheets. 
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[Calcutta,  Meteorological  Office,  India.]— The  India  weather  review  for  the 
year  1891.     V.     Calcuitii,  1892. 

This  is  a  coutinuatiun  of  "  Report  on  the  meteorology  of  India." 

[ ]  Memorandum  ou  the  snowfall  in  the  mountain  districts  horder- 

ing  Northern  India  and  the  abnormal  features  of  the  weather  in  India  during  the 
past  five  months,  with  a  forecast  of  the  probable  character  of  the  south-west  mon> 
soon  rains  of  1892.     f°.    Simla,  1892. 

[ ]  Meteorological  observations  rcconled  at  seven  stations  in  India 

in  the  year  1891,  corrected  and  reduced,    f".     Calcatta,  1892. 

1889  and  1890  were  not  published  separately  but  are  printed  as  Appendix 
B.  of  the  "  Keport  of  the  Meteorology  of  India,"  for  these  years. 

(  )  Report  on  the  administration  of  the  Meteorological  Department 

of  the  Government  of  India  in  18'Jl-92.     f'.     s.l.e.a. 

Report  on  the    meteorology  of  India    in    1890.     By    J.    Eliot. 

16th  year.     f°.     Calcutta,  1892. 

Continued  as  the  "  The  India  Weather  Review." 

Results  of  the  meteorological  observations  taken  at  the  Alipore 

Observatory,  from  Jan.  3  to  Dec.  31,  1892.     Rm.  f**.     Sheets. 

Results  of  the  barometrical  and  thcrmometrical  observations  taken 

at  the  Meteorological  Office,  Chowringhee,  from  3rd  Januar}'  to  31st  December 
1892.    sra.  f".     Sheets. 

Cambridge  (Mass.),  Astronomical  Observatory  of  Harvard  College.  — 

Annals.  Vol.  xxx.,  Piirt  iii.  Measurements  of  cloud  heights  and  velocities,  by 
H.  H.  Clayton  and  S.  P.  Fergusson.    la.  4®.     Cambridge,  1892. 

— Annals.     Vol.   xl.      Part  i.       Observations  made    at  the    Blue 

Hill  meteorological  observatory,  Mass.,  U.S.A.,  in  the  year  1891.  Under  the 
direction  of  A.  L.  Rotch.    la.  4^     Cambridge,  1892. 

New  England  Keteorological  Society.— Bulletin.  1892.  Jan.,  Feb., 

Nos.  87,  88.     4°.     s.l.e.a. 

For  continuation,  see  Boston,  IlilAss.,  Weatiieii  Bureau. 

II  Investigations  of  the  Kew  England  Meteorological  Society  for 

the  year  1890.  la.  4".  Cambridge,  !Mass.,  1892.  (^Ahh.  Astr.  Ohs,  Harvard  Coll., 
xxxi.,  Part  i.) 

Cambridge  Philosophical  Society.— Proceedings.    Vol.  vii.    1889-92.    8". 

Cambridge,  1S92. 

Cape  Town,  Meteorological  Commission,  Cape  of  Good  Hope.— Report 

of  the  Meteorological  Comraissioa  for  the  year  1891.     sm.  f'.     Cape  Town,  1892. 

*  Capus,    G.— Observations    et  notes   raeteorologiques  sur  TAsie   ccntrale  et 
notammeut  les  Pamirs.     8<*.     {Bull.  Soc.  G6ogr,  PariSy  7*  sir.y  xiii.,  1892,  jd.  316.) 

Carlsrnhe,  Centralbnrean  fur  Meteorologie  nnd  Hydrographie.-- 

Beitrage  zur  llydrographie  des  Grossherzogthums  Baden.  Heft  -/li.  Die  Waldbe- 
deckung  dcs  Gros'^herzogthums  Baden.  Uebersichtskarte  mit  erliiutemdem  Text. 
4".     Karlsruhe,  1892. 

Deutschesmeteorologisches  Jahrbuchfiir  1891.   Grossherzogthum 

Baden.    Die  Ergehnisse  der  meteorologischen  Beobachtungen  ira  Jahre  1891.     Bear- 

beitet  von  C.  Schultheiss,  zugleich  ii.  Thcil  des  Jahresber ,  fur  1891. 

la.4».    Karlsruhe,  1892. 

Niederschlogsbeobachtungen  der  meteorologischen   Stationen  im 

Grossherzogthum  Baden.  1890-1892.  1-2  Ilalb.  6  vols.  hi.  4°.  Karlsruhe, 
1892. 

■  Uebersicht  der  Ergehnisse  der  an  den  badischeu  meteorologischen 

Stationen  angestellten  Beobachtungen,  nebst  Wasserstandsaufzeichnungen  an  den 
"wichtigsten  Uauptpegeln  des  Rheins.     1892.     Jan. — Dez.     f».     Sheets. 

Chandler,  A. — Abstract  of  meteorological  ob.«»ervations  made  at  Torquay  during 
the  year  1892.     Oblong  sm.  8*».    Sheet. 

11  ~— —  Sunshine  recording.     The  instruments  and  their  uses,     f^      Sheet. 
(Torquay  Directory ^  1892,  ilfoy  18.) 

Chemnitz,  K.    Sachsisches    meteorologisches    Institnt.  —  Deutaohes 

meteorologisches  Jahrbuch  fiir  189].  Beobacbtungssystem  des  Konigreiches 
Sachsen.    la.  4°.     Chemnitz,  1892. 

■  Wetterbericht.     1891,  Jan.  l-i-I)ec.  31.    oblong  8°. 

[ ]  VTetterbericht.     1892,  Jan.— Dec.    la.  A\     (JVi^sensch,  BeiL 

der  Leipziger  Zeitung,  1892-93.) 
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II  Chr^e,  C— On  vortices.    8<>.    [Proc.  JEdtnb.  Math.  Soc,,  v.,  p.  52.] 

II  ■  On  vortex  motion  in  a  rotatipg  fluid.    8*.     (Proc.  Edinh.  Math.  Soc, 

vii.,  1883-89,  p.  29.) 

Christiaiiia,  Den  Norske  Nordhavs-Expedition.     1876-1878.  —  xxi. 

Zoologi.    Criuoida  og  Echinida  ved  D.  C.  Danielssen.    f*.    Christiana,  1892. 

In  the  English  language  also. 

Norwegiflches  meteorologisches  Institut.--Jahrbuch.  ...  fur 

1890.    Herausgegeoen'von  H.  Mohn.    sm.  f.    Christiania,  1892. 

II  Chwolson,  0. — Uber  den  gepfenwartigen  Zustand  der  Actinometrie.     Lu  le 
4  (lecembre  1891.    sm.  f».    St.  Petersburg,  1892.     (^Repert.  Meteor. y  xv.,  No,  1.) 

Actinometrische    Untersuchungen   zur  Construction  eines  Pyrhelio- 


meters  und  eines  Actinometers.    Der  Akademic  vorgelegt  am  4  Nov.  1892.     sm. 
f>.     St,  Peterfcburg,  1893.     {Repert.  Meteor.,  xvi.,  No.  3.) 

*  Ciel  et  TerrO. — Revue  populaire  d'astronomie,  de  met6ofologie,  et  de  physique 
du  globe.    xiii«ann6e;  1892-93.    8<'.    Bruxelles,  s.a. 

II  daytoil)  H.  H. — The  Lawrence  tornado.  Investigations  of  the  New  Engl. 
Meteor.  Soc.  for  the  year  1890.  la.  4°.  Cambridge,  Mass.,  1892.  (Ann.  Astr. 
Obs.  Halyard  Coll.,  xxxi.,  part  i.,  p.  137.) 

ClemeiLtS,  H.-'CIements'  weather  almanack,  1893,  containing,  in  addition  to 
the  ordinary  almanack,  a  detailed  forecast  for  each  day  of  the  year.  sm.  4°. 
London,  [1892]. 

— —  Clements'  weather  chart  almanac  for  1893.  Specially  prepared  for 
London  .  .  .  and  based  entirely  upon  the  moon's  motions,  oblong  la.  8". 
Sheet. 

Weather  prediction  :  or,  how  the  weather,  for  any  given  place,  may  be 

forecasted,  by  means  of  the  moon's  motions  and  the  weather  lecords  of  the  past. 
sm.  8°.    London,  [1892.] 

Weather  prediction  Xo.  2 ;  or  the  mistakes  of  the  Greenwich  observers 

and  the  Washington  lutermitional  Meteorological  Conference,  &c.,  &c.    sm.  8"*. 
[London,  1898.] 

Coimbra,  ObserYatorio  Meteorologico  e  Magnetico  da  TJniversidade.-- 

Observa^oes  meteorologicas  e  magneticas    .     .     .    1891.    f*.    Coimbra,  1892. 

Colombo*  Public  Works  Department.— Return  of  rainfall  in  Ceylon  during 
1891,  and  tne  means  during  different  periods,  la.  f*.  Sheet.  Dated,  Colombo, 
1892. 

Surveyor  General's  Office. — Report  on  the  meteorology  of  Ceylon 


for  1891.     sm.  f>.     (^Ceylon  Administr.  Rep.,  1891,  Part  ii.,  p.  B  1.) 

Results  of  meteorological  observations  in  Ceylon  during  the 


months  of  January  to  December  1891.    f".     Sheets.     {Suppl.  Ceylon  Gov.  Guiettey 
1891-92.) 

Return  of  rainfall  in  Ceylon  during  1891,  and  the  means  during 

different  periods,    la.  f*.    Sheet. 

II  Cominelli,  P.  P. — Rivista  meteorologica  dell'  anno  1891-92.    Fasc.  1.     i^m. 
8*».    Torino,  1893.     (^Boll.  mens.  Osserv.  Moncalieri,  ser.  ii.,  vol.  xii.) 

Copenba^gen,  Dansk  Meteorologisk  Institnt.— Bulletin  meteoroiogique  du 

Nord,    publS  par  les  Instituts  meteorologiques  de  Norv^ge,  de  Danemark  et  de 
SuMe.    Aon^e  1892.    oblong  8°.    Cnpenhague,  s.a. 
Maanedsoversigt  over  Vejrforholdene.     1892,  Jan.— Dec.    f>. 

Meteorologisk  Aarbog.     1888-1889.    2  vols.   f».     Kj«^benhavD, 

1889-90. 

In  the  French  language  also. 

Eongelige  Danske  Videnskabemes  Selflkab.— Oversigt  over  det 

.    .    •    .    Forhandlinger  og  dets   Medlemmers  Arbejder   i    Aaret  1891.    la.  8<>. 
Ej)[(benhavn,  1891-92. 

■  Fortegnelse  over  de  af  det  Eongelige  Danske  Videnskabemes 

Selskab  i  Tidsrummet    1742-1891    udgivne    videnfckabelige    Arbejder.      la.    8».- 
Ejt^benhavn,  1892. 


nnd  Hamburg,   Danisches   meteorologisches    Institut  nnd 

Dentscbe  Seewarte. — Taigliche  synoptlsche  Wetterkarten   fur   den  nordatlan* 
tischen  Ozean  und  die  anliegenden  Theile  der  Kontinente.  vii.  Jahrg.,  1-4  Quart. 
Dec.  1887~Kov.  1888.    4  vols.    P.    Copenhague  et  Hambourg,  1892. 

In  the  French  language  also. 


88  Report  of  the  Meteorological  CotinciL 

Cordoba,  Academia  Nadonal  de  Ciencias.— Boietin.   Tom.   s.-zi.  k.  6«. 

Buenofl  Aires,  1887. 

*  II  Coxworthy,    F.  —  On   the   constitutioa   of   the  atmosphere.    8*.    (The 
Chemist,  May,  1847.) 

Jl  Cracow,  C.  E.  Akadeinii  Umiiij^toci  w  Krakowie.^Matei7aly  do 

klimntografii  Qaiicyi  zebrane  prxei  sekcje  meteorologiecn^  komisyi  fizjograficznej 
.     .     .     1891.     la.  8^     Krakdv,  1892.     {Odbitek  ze  Sprawozd,  Kom.fizyogr.) 


K    K    Stemwarte    in  Erakam— MeteorolomBche  Beobachtangen. 

1892.    U.  8«.    Krakau,  1892.  ^ 

*  Croll|  J. — Discussions  on  climate  and  cosmology.    S**.    London,  1889. 

Croydon  Microscopical  and  Natural  History  dnb.— [Daily  rainfall  at 

stations  in  Kent  and  Surrey.]     1892.    Jan.~Dec.    4**.    Sheets. 

II  -.— >^  Report  of  the  Meteorological  Sub>Committee  for  1891.  8**.  [^Proc,  and 
Train.  Croydon  Microsc.  Nat,  Hist,  Club,  1891-92,  p.  848.] 

Contains  rainfall  obsns.  only. 

CmlSi  L. — O  clima  do  Bio  de  Janeiro.  Segundo  as  obserTsgoes  meteorologicas 
feitas  durante  o  periodo  de  1851  a  1890.    sm.  f**.     Bio  de  Janeiro,  1892. 

In  the  French  language  also. 

II  Cyprus. — Meteorological  obserrations.  1887-1891.  5  parts,  sm.  f ^  [Cyprus 
Blue  Book,'] 

*  Dalton,  J. — Meteorological  observations  and  essays.  2nd  edition.  8".  Man  • 
Chester,  1834. 

II  Davis,  W.  M.— The  Lawrence  tornado  of  July  26,  1890.  The  features  of 
tornadoes  and  their  distinction  from  other  storms.  Investigations  of  the  New 
Engl.  Meteor.  Soc.  for  the  year  1890.  la.  4*^.  Cambridge,  Mass.,  1892.  (Ann, 
Astr.  Obs,  Harvard  Coll.,  zxxi.,  part  i.,  p.  1 19.) 

Meteorology  in  the  schools,    la.  8®.     (Atner,  Meteor,  Journ.,  ix.,  1892, 

i>.  1) 

II  The  theories  of  artificial  and  natural  rainfall,    la.  8°.     (Amer.  Meteor 

Joum,,  1892,  Mch.,p,  493.) 

DCavis],  W.  M.— Professor  William  Ferrel.  la.  4°.  (^Science,  xviii.,  1891, 
>  272.) 

Davos. — Davoser  Wetterkarte.  Nach  dem  Schema  von  Herrn  C.  Wetzel, 
logenieur,  herausgegeben  im  Auftrag  des  Curvereins  Davos-Platx  vom  Amtl. 
Beobachtcr  der  Schweiz.  meteor.  Station  Davos.  1892.  Jan. — ^Dec.  la.  f°. 
Sheets. 

In  the  French  and  English  languages  also. 

[Dehra  Dnn,  Surveyor  General  of  India.] — General  report  on  the  opera- 
tions of  the  Survey  of  India  Department  .  .  .  during  1890-91.  sm.  f<*. 
Calcutta,  1892. 

ll  Denza.  F. — ^Gli  strumenti  regittralori  della  Specola  Vadcana  e  lo  sooppio 
della  polveriera  del  23  Aprile  1891.  la.  4*^.  (Atti  Accad,  Pontif,  Nuovi  Lmcei, 
xliv.,  1891.) 

Pioggia  di  sabbia.     la.  4^     (Atti,  Acead.  Pontif,  Nuovi  Lincei,  xliv,, 

4891.) 

Macchie  solari,  perturbazioni   magnetiche  ed  aurore  polari.     la.  4^. 


Boma,  1893.     (Atti,  Accad.  Pontif.  Nuovi  Lincei,  xlvl.) 

II  Devon. — lieport  of  the  Committee  on  the  climate  of  Devon.  Edited  by 
£.  £.  Glyde.  lOth,  2nd  series,  1891.  8®.  (Trans.  Devon,  Assoc,  Advanc. 
Sc,  xxiv.,  1892,  p.  55.) 

Dewar,  D. — ^Weather  forecasts.     1893.    sm.  4<>.    Dalkeith,  s.a. 

II  Dickson,  H.  N. — The  meteorology  of  India  and  the  surrounding  sea-areas, 
la.  8».     (Scott.  Geogr,  Mag,,  1892,  May,) 

II  .-^^—  The  physical  conditions  of  the  waters  of  the  Eoglish  Cbannel.  la.  8**. 
(Scott.  Geogr,  Mag.,  1893,  Jan,) 

Dorpat,  Kaiserliche  livlandische   gemeinnutzi^e  nnd  okonomische 

Sozietat. — Bericht  dber  die  Ergebnisse  der  Beobachtungen  an  den  Begenstationen. 
.     .     fur  die  Jahre  1889,  1890  und  1891.     la.  4».    Dorpat,  1892. 


Dove,  K.— Niederschlagsmeugen  am  Kap  der  Guten  Hoffnung.    4®.    (Peter- 
mann'sMitteU.,  1892,  p.  167.) 
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Dublin,  General  Begister  Office. — Quarterly  retorns  of  the  marriages,  births* 
and  deaths  registered  in  .  .  .  Ireland;  .  .  .  1892.  Nos.  113-116.  la.  8^ 
Dublin,  1892-93. 

Weekly  returns  of  births  and  deaths  in  Dublin  (including  its 

suburban  districts),  and  in  fifteen  of  the  principal  urban  sanitary  districts  in 
Ireland,  1892.    la.  S".    Dublin,  1893. 

Dnlieii  [E.  E.] — A  natural  process  of  dissolution  for  smoke  and  fogs.  8* 
London,  s.a. 

IhiponcheL  A«—La  circulation  des  vents  et  de  la  pluie  4ians  Tatmosph^re.  la. 
S\    I^ris,  1892. 

Eastbourne. — Abstracts  of  weather  reports  for  five  years.  July  1887-1892. 
18<'.     (Eastbourne,  1892.) 

^— —  Meteorological  observations  for  the  year  1892.  la.  8*>.  Eastbourne, 
1893. 

[Ebenwalde,  Hanptetation  des  forsUichen  Versachswesen  in  Prens- 

sen.] — ^Beobachtungs-Ligebnisse  der  von  den  forstiichen  Versuchsanstalten  des 
KOnigreichs  Preusseu,  des  Herzogthoms  Braunschweig,  der  th&ringischen  Staaten, 
der  ^ichslande  und  dem  Landesdirectorium  der  Proviaz  Hannover  eingerichteten 
forstlich-meteorologischen  Stationen.  Herausgegeben  von  A.  Mdttrich.  Acht- 
zehnter  Jahrg.     1892,  Jan. — ^Dec.    H'*.    Berlin,  s.a. 

[  ]  Jahresbericht  iiber  die  Beobachtungs-Ergebnisse  der  von  den 

forstlichen  Versuchsanstalten  des  Kdnigreichs  Freussen,  des  Herzogthums  Braun- 
schweig, der  thuringischen  Staaten,  der  Reichslande  uud  dem  Landesdirectorium 
der  Provinz  Hannover  eineerichteten  forstlich-meteorologischen  Stationen.  Heraus- 
gegeben von  Dr.  A.  Miittnch.    zvii.  Jahrg**  1891.     8^     Berlin,  1892. 

Edinburgh^  Boyal  Society. — Proceedings.  Vol.  xviii.  1890-91.  8*.  Edin- 
burgh, 1892. 

I  SoottiBh  Meteorological  Society. — Journal.    Third  series,    vol.  ix. 
la.  8".    Edinburgh  and  London,  1893. 

*  Edlnnd,  E. — Om  isbildningen  i  hafvet  8**.  {Skand,  nat.-forskare-sSllsk., 
Mote^8BS,p.  74.) 

*  EMerton,  W.  A. — Maps  and  map  drawing,    sm.  S°.    London,  1890. 

[Ellis,  W.]— ^BP  [o^  England  and  Wales]  showing  lines  of  equal  ma^etio 
declination  for  January  1,  1893.  Supplement  to  the  **  Colliery  Guardian,"  Jan.  6, 
1893.    f».    Sheet. 


Elster,  J.y  nnd  Gteiteli  H. — Beobachtungen  des  atmosphiirischen  Potential- 
gefalles  und  der  ultravioletten  Sonnenstrahlung.  la.  8°.  Wien,  1892.  (^Siizungsb. 
i.  Akad.  Wissensch.  Wien,  math.-naturw.  CL,  Bd,  ci.,  Abth.  ii.,  1892, />.  703.) 

-  Elmsfeuerbeobachtungen  auf  dem  Sonnblick.  la.  8^.   {Sitzungab. 


k.  Akad,  Wissensch,  Wicn,  math.-naturw.  CL,  Bd.  ci.f  Abth.  ii.a,  1892,  p.  1485.) 

Emden,  Natnrforschende  Gksellschaft.— Jahresbericht.   76.   I800-91.  8^. 

Emden,  1892. 

II  Erky  F. — Eine  Windhose  zwischen  Gewitterwolken  la.  4**.  (Beob.  meteor. 
StcUionen  K.  Bayeruy  xiii.,  1891.) 

*  Ennan,  Adolph.— I^eise  um  die  Erde  durch  Kord-Asien  und  die  beiden 
Oceane  in  deu  Jahren  1828,  1829  und  1830.  i.  Abtheil.  Historischer  Bericht. 
Bd.  i.— iii.    3  vols.    8°.    Berlin,  1833-48. 

*  — ...  ^    ■  »  Naturhistorischer  Atlas.    f».    Berlin,  1835. 

*  ■ 11  Tafcin  des  Atlas  zu  ErraaiTs  Reise  um  die  Erde.    Ausge- 

geben  mit  dem  dritten  Bande  der  ersteu  Abtheilung.    f>.     Berlin,  1848. 

Etienne,  E. — Le  climat  do  Banana  en  1890. 

See  Brusskcb,  Etat  Ind^pe^dant  du  Congo. 

Ealmonth.  Eoyal  Cornwall  Polytechnic  Society.—Annual  report.  59th. 

1891.     8<*.     Falmouth,  8.a. 

Finme,  K.  K.  Marine-Akademie.— Meteorologische  Beobachtungen.  1892. 
Jan. — Dec,  and  Results,    la.  8^    Sheets. 

Foerster,  W.,  nnd  Jesse,  0.— Auflforderung  zu  Beobachtungen  der  leuchtcnden 
Nachtwolkeu.     8°.    Dated,  Berlin,  1 892. 

II  Vox,  W.  L.— Meteorological  tables  for  Falmouth  and  the  Scilly  Islands,  for 
the  year  1891.  .  .  .  8^  Falmouth,  [1892].  {Ann.  Rep.  Ii.  Comw.  PoLyt, 
Soc.y  1891.) 


90  Report  of  the  Meteoi^ological  Council, 

Frankfort  am  Main,  PhyBikalischer  VereuL—Jahresbericht  .   .    .far 

das  KechnungBJahr  1890-91.    8^    Fraokfart  am  Main,  1892. 

Fritschei  H. — Ueber  dieBestimmung  der  geoirraphisichen  Lan^e  und  Breite  und 
der  drei  Elemente  des  ErdmagQeiismus  diirch  Bcobachtung  zu  Laude  sowie  erd- 
magnetisch^  uad  geographiscbe  Messungen  an  inehr  als  tausend  veracbiedenen 
Orten  iQ  Asien  und  Kuropa,  ansgcfiihrt  in  den  Jahren  1867-1 S91.  la.  8<>.  St. 
Petersburg,  1893. 

Geneva,  Soci6t6  de  G^Og;rapllie. — Lc  Globe.  Journal  g^grapbique.  Tome 
xxxi.    U.  8°.     Geneve,  1892. 

Genoa,  Osseryatorio  Keteorologico  della  Beg^a  Universitk.— ^tato 

meteorologico  c  magnetico  di  Genova.     1889-1891.    Anni  Ivii.-lix.    3  vols.    la.  4<>. 
Geneva,  1890-92. 

il  Glyde,  E.  E. — AbBtract  of  meteorologicai  obfiervations  made  at  Kirkbam, 
Babbacombe,  Torquay,  during  tbe  year  1892.    K     Sheet.     {Torqaat/ Directory.) 

Greenwich,  Royal  Obsenratory. — Report  of  the  Astronomer  Royal  to  the 
Board  of  Visitors    .    .    .    read    .    .     .     1892,  June  4.    la.  4<».    s.l.e.a. 

— — Results  of  the  magnctical  and  meteorological  obserrations  made 

at  the  Royal  Observatory,  Greenwich,  in  the  year  1889 ;  under  the  direction  of 
W.  H.  M.  Christie,     la.  4«.     London,  1891. 

Greenwood,  W.  N. — Greenwood's  nautical,  general,  and  coasting  kludonometric 
tide  tables    ....     1893.    sm.  4*».    Lancaster,  s.a. 

Grenada,  Richmond  Hill  Observatory.— Meteorological  report,  i89i.    By 

J.  M.  Lash.    f*.    s.l.e.a. 

— —  Meteorological  report.    By  J.  M.  Liish.     1891,  Jan.  1 — Dec.  31. 

1892,  Jan. — Dec.     sm.  f*.     Sheets. 

*  Griffin,  C,  and  Co. — Year-book  of  the  Scientific  and  Learned  Societies  of 
Great  Britaia  and  Ireland  :  comprising  lists  of  the  papors  read  during  1891  .  .  . 
with  the  names  of  their  authors.     9th  annual  issue.     8®.     London,  1892. 

I|  Gnbb,  A.  S.  — Ilfracombe  as  a  winter  resort  Slip.  (Afcd .  Press  and  Circular, 
Jan,  18,  1893.) 

il  Habenicht,  H. — Haufigkeit  der  Eisberge  im  Golfetrome  und  Klimaschwan- 
kungeu.    sm.  f®.     {Ausland,  1892,  Nr.  49.) 

Habenicht,  [H.] — Trockenperioden,  Influenza  und  Cholera.  Newspaper  cutting. 
{Gotha.  Tageblatt,  Beil.  zu  Nr.  12,  Jan.  14,  1893.) 

Halle,  Eaiserliche  leopoldino-carolinische  dentsche  Akademie  der 

NatorforSCher. — Leopoldina.     Heft  xxvii.     1891.    la.  4®.     Hallo,  1891. 

!l  Hamberg,  H.  E. — Sur  une  pretendue  periods  de  presque  26  jours  dans  les 
orages.     8'*.    Stockholm,  1892.     {K.  Svenska  Vet.-Akad.  HandL,  xviii.,  Afd.  i.) 

Hambnrg,  Deutsche  Seewarte.— Aunalen  der  Ilydrographie  und  maritimen 
Meteorologie.    xx.  Jabrg.,  1892.    la.  8".     Berlin,  s.a. 

For  previous  years,  see  Berlin,  Hydbographisches  Amt. 

— -^—  — —  Aug  dem  Archiv  der  Deutschen  Seewarte.  xiv.  Jahrg.,  1891. 
la.  40.    Hamburg,  1892. 

I  -.-.^—  Deutsches  meteorologiscbes  Jahrbuch  ftir  1891.  Beobacbtnngs- 
System  dor  Deutschen  Seewarte.  Ergebnisse  der  meteorologischen  Beobacbtungen 
•     .     .     Jahrg.  xiv.     sm.  f".     Hamburg,  1892. 

Deutsche  ueberseeische  meteorologiscbe  Beobacbtangcn.     Heft. 

iv.-v.     2  vols.     sm.  f°.    8.1.e.a. 

Monatsbericht  der  Deutschen  Seewarte  fur   jeden  Monat  des 

Jahres  1891.    Jahrg.  xvi.     la.  8<>.    Hamburg,  8.a. 

Resulcate  meteorologischer  Beobacbtungen  von  Deutschen  und 

Holl&ndischen  Schiffen  fur  Eiogradf elder  des  nordatlantischen  Ozeans.  Quadrat 
113,    No.  X.    la.  40.    Hamburg,  1891. 

Vierteljabrs- Wetter- Rundschau  an  der  Hand  der  taglichen  synop- 

tischen  Wetterkarten  fiir  den  nordatlantischen  Ocean  des  Danischen  meteorolo> 
gischen  Instituts  und  der  Deutschen  Seewarte.  Bd.  iv.  1886-87.  la.  8°.  Berlin, 
1892. 

Wetterbericht.    Jahrg.  xvii.    1892,  Jan.  1. — Dec.  31.    f^.   Sheets. 

II  Hann,  J. — Einige  Resultate  stilndlicher  meteorologischer  Beobacbtungen  auf 
dem  Gipfel  des  Fuji  in  Japan,  la.  8<>.  (JSitzungsh.  k.  Akad.  Wissensch.  Wien, 
maih.-naturw.  CL,  Bd.  c,  Abtjt.  ii.,  1891,  p.  1248.) 
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II  Hanil)  J. — Weitere  Untersuchungen  iiber  die  (agUche  Oscillation  des  Baro- 
meters,   la.  4<*.     Wien,  1892.     (^Denksckr,  m^th.-natiirw.  CL  k.  Akad,  Wissensch,, 
TFien,  lix.,  p.  297.) 

I]  ..._  Weitere  Untersacbungc.n  dber  die  togliche  Oscillation  des  Barometers 
la.  8**.     (^Ameiger  Sitz.  math.-naturw,  CL,  k.  Akad,    Wissenach.    Wieii,  Nr.  ni., 
1892.) 

—  Resultate  der  meteorologischcn  Beobachtungen  2u  Sanchez,  Samana  Bay, 
S.  Domingo,     sm.  f°.     (Meteor,  Zeitschr.,  1893,  Feb,,  p.  67.) 

Harvey,  C.  W. — Summary  of  meteorological  observations"  of  temperature  and 
rainfall  taken  at  Throcking  Rectory,  Buntingford,  Herts.  1880-89.  oblong  sm.  8°. 
Sheet 

HazeOL)  H.  A. — The  production  of  rain.  4".  {Monihl.  Rep,  Maryland  State 
Weather  Service,  1892,  Dec.) 

— ^—  Secrets  of  the  atmosphere.  la.  4**.  (Science,  xxi.,  JVb.  532,  1893r 
p.  202.) 

HeinrichSy  A.— Sno-  och  Isforh&llandena  i  Finland  dr  1890.  la.  8<'.  (Bidr, 
KSnn,  Finl.  Natur.  o  Folk.,  li.,p.  233.) 

Hellmann,  G.— Das  altcste  Berliner  Wetter-Buch,  1700-1701,  von  Gottfried 
Kirch  und  seiner  Frau  Maria  Margaretba  geb.  Winkelmann.    In.  8*^.     Berlin,  1893. 

HelsingforSy   Finska   Vetenskaps  -  Societeten.  —  ofversigt  af  Finska 

Vetenskaps-Socit'tetens   Forhaudlingar.     xxxiii.-xxxiv.,  1891-92.     2  vols.    la.   8*. 
Helaingfors,  1891-92. 

Institnt  M^t^orologique  Central  de  la  SocMt6  des  Sciencea 

de  Finlande. — Observations.     VoF.  x.  1891.     f».     Ilelsiugfors,  1892. 

11  Henrici,  0. — llarmonischer  Analysator.  8**.  (^Deutsche  Math.-  Vereinigung. 
KaJtalog  math.  Modelle,  Apparate  und  Instr.,  1892.) 

II  t)bcr  Instruracnte  zur  harmonischeu  Analyse.     8°.     Munchen,  1892. 

(^Deutsche  Math.- Vereinigung.  Katalog  math.  Ansstellung  Niimberg,  1892.) 

!|  HemnaillLy  E. — Die  sturmischen  Winde  an  der  deutschen  Kiiste  in  den 
Jahren  1878-87.  Anhang  :  Die  stiirmischen  Winde  auf  Adlergrund  im  Vergleich 
ZVL  denen  an  einigcn  Stationen  der  deutschen  Ostseekiiste.  la.  4'>.  Hamburg,  1891. 
(Archiu,  Deutsch.  Seetcarte,  xiv.,  1891,  JVo.  4.) 

*  Himxnel  und  Erde. — Illustrirte  naturwissenschaftliche  Monatsschrift.  Her- 
ansgegeben  von  der  Gesellschaft  Urania  zu  Berlin.  Bedacteur :  M.  W.  Meyer» 
iv.  Jahrg.    la.  8°.     lierlin,  1892. 

Hobart,  Royal  Society  of  Tasmania.— Papers  and  proceedings    ...   for 

1891.     8°.     Hobart,  1892. 
Hong-Song  Observatory. — Observations.     1891.     fo.     Hong-Kong,  1892. 

*  Hooper,  C.  S.  L. — Report  of  the  cruise  of  the  U.S.  Revenue-Steamer  Corwio 
in  the  Arctic  Ocean.     November  1,  1880.     8°.     Washington,  1881. 

*  Hopkins,  T. — On  the  atmospheric  changes  vhich  produce  rain  and  wind,  and 
on  the  SuctuationB  of  the  barometer.  Second  edition,  with  additional  essays  and 
diagrams.    8<^.    Ix>udon,  1854. 

*  Hondaille,  F. — ^  soleil  et  ragricultcur.  Avec  uo  appendice  sur  la  Inne  et 
les  influences  lunaires.     sm.  8^.     Montpellier  et  Paris,  1893. 

*  II  Howard,  L. — On  the  modi6catioDB  of  clouds,  and  on  the  principles  of  their 
production,  suspension,  and  destruction :  being  the  substance  of  an  essay  read 
before  the  Askesian  Society  in  the  Session  1802-3.  S"*.  London,  8.a.  {Phil.  Mag,,. 
xvi.,  1803,  pp.  93  and  344  ;  xvii.,  p.  5.) 

Contains  also  Meteorological  Journals,  kept  during  voyages  from  Whitby  ta 
Greenland  and  back  again,  on  board  the  ship  Resolution  in  the  years  1807- 
1810  by  W.  Scorcsby,  jun. 

• 

*  Hntchins,  C.  C. — Kadiation  of  atmospheric  air.  la.  8<^.  (^Imer.  Jount.  <Sc., 
Srdser.,  xliii.,  1892,  p.  357.) 


Inwards,  R.—  On  an  instrument  for  drawing  parabolic  curves.    Read  before 
the  Physical  Soc.  on.May  13, 1892.     S".     (Phil.  Mag.,  1892,  Jidy,  p.  57.) 

*  II  Irminger,  C. — Surface  temperatures  in  the  North  Atlantic.    8«»,     {Joum^ 
J?.  Geogr,  Soc,  London,  1870.) 


82  Heport  of  tfie  Meteorological  Council. 

Ithaca,  New  York  Weather  Service.— Report  of  the  New  York  Weather 

Service,  .  .  .  issued  in  co-operation  with  the  New  York  State  Meteorological 
Bureau.     1892,  Jan. — Dec.    la.  4°.     s.l.e.a. 

For  Jan.  to  Mch.  the  title  is  **  Heport  of  the  New  York  Meteorological 

Bureau.*' 

Jamaica. — Jamaica  rainfall  for  the  years  1890  and  1891.  2  parts,  sm.  f*. 
Dated,  Kingston,  1893. 

Nos.  149  and  151  of  "  Jamaica  Weather  Report." 

*  The  handbook  of  Jamaica  for  1892  :  published  by  authority,  comprishig 

historical,  statistical  and  guueral  information  concerning  the  Island.  Twelfth  year 
of  publication.  Compiled  .  .  .  by  S.  F.  Musson  and  T.  L.  Roxburgh.  8*^. 
London  and  Kingston,  1892. 

II  Weather  report  for  the  months  of  Jan. — Dec.  1892.    sm.  f*.     Kingston, 

1892-93.     (From  the  Jamaica  Gazette.) 

11  KaHUnemiaiUlj  A. — Resume  m^teorologique  de  Tannic  1891  pourGen^Tcet 
le  Grand  Saint-Bernard.  8«.  Geneve,  1892.  (Arch.  Sc,  Phys,  Nat,^  1892,  Aug., 
Sept.) 

fCq-yl-inalri^  [F.] — Stan  Wody  na  rzekach  Galicyjskich  oraz  opad  atmosferyczny 

[Water  level  in  rivers  of  Galicia  together  with  the  precipitation  of  the 

atmosphere ].     1889,  1890.     2  vols.     8«.    Lw6w,  1892. 

Xassner^  C. — Ueber  kreisahnliche  Cyklonen.    la.  4®.    Berlin,  1893. 

*  II  KersteHy  0. — Meteorologie  von  Sansibar  in  Monatsmitteln.  la.  8^  Leipzig 
amd  Heidelberg,  1879.     (v.  d.  Deckeu,  Meisen  iil.,  3,  Meteor,  jfc.) 

Kiel,   Ministerial-EoiiimiBsion    zur    TJnterBUchong   der   Dentschen 

Meere. — firgebnisse  der  Beobachtungsstatiouen  an  den  deutschen  Kiisten  iiber  die 
pbysikalischen  Eigenschaften  der  Ostsee  und  Nordsee  und  die  Fischerei.    Jahrg. 

1891.  Heft  i.— xii.     Oblong  8*.     Berlin,  1892. 

*  KleiHi  H.  J. — Jahrbufth  der  Astronomic  und  Geophysik.    i.-iii.  Jahrg.,  1890- 

1892.  S  vols.     8<>.     Leipzig,  1891-93. 

X[l08B0V8ky,  [A.]  —  L'anemographe  do  M.  Timtcbcnko.  la.  8<*.  Dated 
Odessa,  1889.  [Peccbatano  po  opred*Ieiyu  Sovyeta  Novorossiiskagho  Obshchestvo 
Estestvoisp*itatelei.] 

Erasno,  Agrarmeteorolo^echee   Observatorinm    dee  Neutrathaler 

landwirtSCliaftlicheil  VeremeB. — Grafische  Darstellung  der  Niederschl&ge  im 
Neutrathale  an  der  Stazion  Alt-Krasno  (vordem  Nedan^Jcz)  w&rend  der  Jahre 
1866-1891.     la.  4^     O-Szeplak,  1892. 

In  the  Hungarian  language  also. 

Wetterkalcnder   fur    Ungarn.     1892.     Jahrg.  ix.     Nos.    1-31. 

sm.  4°.    Sheets. 

AgrarmeteorologiBches  Observatorinm  zn  Alt-Erasno  (yordem 

N edandcz).  — Monatsberichte  1892  iiber  die  regelmHssigen  Beobachtungen.  Jan. — 
Dez.    la.  4^    Alt-Krasno,  1892. 

« 

*  II  Kmeger,  A. — Ueber  die  mittlere  Temperatur  zu  Helbingfors  nach  den 
Beobachtungen  des  magnetisch-meteorologischen  Observatoriums,  1845-1856.  4**. 
Helsingfors,  1874.     (Abhandl.  Finn.  Soc.  Wissenach.) 

*  Kunzek,  A. — Leichtfassllche  Darstellung  der  Meteorologie.  la.  |8**.  Wien, 
1847. 

Lagos,  Colonial  Surgeon. — ^Meteorological  observations  taken  at  Lagos. 
1892,*Jan. — Dec.    f».     Sheets.     {Gov.  Gazette,  1892.) 

Lahore,  Meteorological  Bepprter  to  Government,  Punjab.— Summary 

of  meteorological  conditions  prevailing  over  the  Punjab.  1892.  Jan. — Dec.  f*. 
Sheets. 


Sanitary  Commissioner.— Report  on  the  Sanitary  Administration  of 

theFunjabfor  the  year  1891.    f».    Lahore,  1892. 


Lancaster,   A. — T-^  climat  do   la  Belgiquc  en    1892.      sm.  8°.     Bruxelles, 
1893.     (Ann.  Oba.  R.  Belgique,  1893.) 


(Lang,  C.) — Bericbt  iiber  die  Thatigkeit  der  kgl.  bayerischen  meteorologv- 
schen  Centralstation  und  der  ihr  angeschlossenen  Stationen  im  Jahre  1891.  la.  4<*. 
(^Beoh.  meteor.  Stationen  K.  Bageni,  xiii.,  1891.) 
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>|  Limg^y  C. — l^ie  Fortpflauzungsgeschwindigkeit  der  Gewiiter  in  SiiddeuUchland 
Tv&hreod  des  Jahres  1891.  la.  4*>.  {Beob,  meteor,  Staiionen  K.  Bay  em,  xiit, 
1891.)  .     .     . 

II  '  Zwei  Influenza-Epideiiiien    in    Miincheix    uod    die     sie   begleitenden 

meteorologischen  Yerhftltnisse.    la.  4**.     (^Beob,  meteor.  Staiionen  K.  Bayem,  xiir., 
1891.) 

Welchem   Zwecke  sollen  die  Wettera&ulen  dienen  ?    la.  8^     {Bayer, 


Indtutrie'  und  Geioerbeblatl,  Munchen,  1892,  Nro,  16—19.) 

II  '  £in  Gang  durch  eine  meteorologische  Centralstation.  la.  4\  {Au^ 
/and,  1893,  iVr.  12  u.  IS.) 

*  Lft  PirOTUey  J.  F.  0.  de. — Voyage  de  La  Ferouse  antour  du  monde,  .  .  . 
r6dig6  par  L.  A.  Milet-Mureau.  Tomes  i.-iy.  4  vols.  8^  Paris,  1798.  Atlas, 
fo.    8.1.e.a. 

LeeSy  J.  C. — Meteorological  journal  for  the  years  1838,  1840,  kept  at  Nassad, 
New  Ftovidcnce,  Bahamas.    2  vols.    sm.  f*.    8.1.e.a. 

]|  Leyst,  £.  —  Uutersuchungen  ilber  die  Bodentemperatar  in  E&nigsbeTg  in  Pr. 
'4'*.     {Schrijt.  phys.-dkonom.  Geaellsch.  K&nigsberg  in  Pr.,  xxxiii.,  1892.) 

II  Lingff,  F. — Meteore  und  Erdbeben  im  Jahre  1891.  la.  4o.  {Beob»  meteor. 
Stationen  A.  Bay  em,  xiii.,  1891.) 

LislK)]!,  Obseryatorio  do  Infante  D.  Lniz.— Annaes.    1888.   toI.  xxti. 

fo.    Lisboa,  1892. 

—  — —  Annaes  ....  Obserya9de8  dos  postos  meteorologicos 
segundo  o  piano  adoptado  no  Congresso  de  Vienna  d* Austria.  1886.  f".  Lisboa^ 
1891. 

'  Boletim  meteorologico.     1892,  Jan.  1 — ^Dec.  31.    f*.    Sheets. 

Liverpool  Observatory. — Meteorological  results,  deduced  from  observations 
taken  at  the  Liverpool  Observatory  during  tho  years  1889-90-91.  la.  8°.  Liver- 
pool, 1898. 

Lloyd's  Seaman's  Almanac. — 1893.   s°,   London,  1893. 

*  Lodge,  0.  J. — Lightning  conductors  and  lightning  guards,  sm.  8*^.  London, 
1892. 

London,  Admiralty.— Tide  tables  for  the  British  and  Irish  Ports,  for  the  year 
1893;     ....     Computed  by  H.  B.  Harris,     la.  8°.    London,  [1892]. 

_-  HydrOg^apMc    Office.  —  Rules    for    finding    distances    and 

heights  at  sea.    By  the  late  Lieut.  H.  Kaper.    5th  edition.     8<^.    London,  1866. 

_—  A  new  method  of  clearing  the  lunar  distance.    By  Sir  G. 

B.  Airy.    la.  8^    London,  1881. 

~  ■  Bemarks     on    revolving    storms.     Third  edition.     8*. 

'London,  1883. 

* General  instructions  for  the  hydrographic  surveyors  of 

the  Admiralty,    la.  8**.    London,  1888. 

*  __ i  Chart  of  the  world  showing    tracks  followed    by  full 

powered  steam  vessels,    la.  f'.    London,  1889. 

Report  on  the  movements  of  the  ice,  currents,  and  tidal 

streams,  on  the  coast  of  Newfoundland  and  in  the  Gulf  of  St.  Lawrence.  By  Com- 
mander George  Robinson,    sm.  f*.    London,  1889. 

— i Supplement  to  a  report  on  the  movements  of  the  ice,  Ac, 

on  the  coast  of  Newfoundland,  1889,  comprising  the  journey  of  the  ice  from  Baffin 
Bay  to  the  Banks  of  Newfoundland.  By  Commander  George  Robinson,  sm.  f^. 
London,  1891. 

Information  relating  to  currents,    ice,   and  magnetism, 

with  general  remarks  on  the  navigation  on  the  coast  of  Iceland.  By  Lieut.  C.  F. 
Wandel,  1879.  Also  information  relating  to  harbours,  tides,  and  weather  in  the 
Faroe  Islands.    By  the  Rev.  G.  Landt     1872.    la.  8^    London,  1891. 

The  Feeroe  Islands  Pilot,    la.  8».    London,  1891. 

■  ■  Notes  bearing  on  the  navigation  of  U.M.  Ships.     Third 

edition,    la.  8**.     London,  1892. 


Army  Medical  Department.  —  Annual   abstract   of  meteorological 

observations  taken  at  Netley  andT  foreign  stations  in  the  year  1890.    la.  8**,     {Army 
Med,  Vep,  Bep,,  1890,  App,  vii.,p.  376.) 


94  Report  of  the  Meteorological  Council. 

London,  Board  of  Trado. — Abstracts  of  the  returns  made  to  the  Board  of 
Trade  of  shipping  casualties  .  .  .  from  the  Ist  Jnlj  1890  to  the  30th  Jane  1891 
.     .    .     with  charts  and  appendices,    sm.  f*.    London,  1892. 

British  AssociatioiL  for  the  Adyaaoement  of  Scienoe.~Report. 

Edinburgh,  1H92.     8^    London,  1893. 

* Edinbui^h,  and  Dublin  Philosophical  Magazine  and  Journal  of 

Science.    Fifth  scries.    Vols,  zxxiii.-xxziv.,  1892.    2  vols.    8*^.    London,  B.a. 

—  Foreign  Office. — Report  on  subjects  of  general  and  commercial 
interest.  Miscellaneous  series,  Ko.  246.  Spain.  Report  on  the  socifU  and 
economical  condition  of  the  Canary  Islands,    la.  8^.    London,  1892. 

€(eneral  Register  Office. — Annual  report  of  the  Registrar-General  of 

births,  deaths,  and  marriages  in  England.    1891.   54th.     la.  8®.   London,  1892. 

Annual  summary  of  births,  deaths,  and  causes  of  death  in  Londdn 

and  other  great  towns,  1891-92.    2  vols.    la.  8°.    London,  1892-3. 

Quarterly  return  of  marriages,  births,  and  deaths  registered  in 

.     .     .    England,  Nos.  173-176,  1892.     la.  8*.     London,  1892-93. 

— ^  __^  Weekly  return  of  births,  and  deaths  in  London  and  .  •  • 
other  great  towns.    Vol.  liv.,  1892.    la.  8^    Ix)ndon,  1892. 

— -^  Imperial  Institute. — The  year  book  of  the  Imperial  Institute  of  the 
United  Kingdom,  the  Colonies,  and  India.  1st  Issue.  1892.  la.  8°.  London, 
1892. 

Meteorological  Office. — Daily  weather  report.    1892,  Jan.  1 — Dec.  31. 

2  Yols.     la.  4**.     s.I.ca. 

Hourly  means  of  the  readings  obtained  from  the  self-recording 

instruments  at  the  four  observatories  under  the  Meteorological  Council.  1889.  la. 
4«.     London,  1892. 

Meteorological  observations  at  stations  of  the  second  order  for  the 

year  1888.     la.  4^     London,  1892. 

Report  of  the  Meteorological  Council  to  the  Royal  Society,  for  the 

year  ending  3lRt  of  March  1892.   la.  8o.    London,  1893. 

Royal   Astronomical  Society.  —  Monthly  notices.    Hi.     1891-2 

so     London,  1892. 

Boyal  Geognraphical  Society.— Proceedings    .     .     .    and  monthly 

record  of  geography.    X^ew  monthly  series.    Vol.   xiv.,    1892.    la.  8<^.     London 
1892. 

■  Boyal  Meteorological  Society. — Hints  to  meteorological  observers, 
with  iustructions  for  taking  observations,  and  tables  for  their  reduction.  Prepared 
under  the  direction  of  the  Council  of  the  Royal  Meteorological  Society,  by  W. 
Marriott.     Third  edition,    la.  8".    London,  1892. 

■  ■  The  meteorological  record.  Monthly  results  of  observations  made 
at  the  stations  of  the  R.  Meteor.  Soc,  with  remarks  on  the  weather.  By  W- 
Marriott.     Vol.  x.     1891.     la.  8».     London,  1892. 

Contains  also  "  Meteorology  of  England  during  the  quarters 
ending  March  to  December  1891."    By  J.  Glaishbr. 

.  Quarterly  Journal.      Vol.  xviii.     1892.    la.  8«.    London,  1893. 


Boyal  National  Life-boat  Institution.— The  life-boat.    Vol.  xiv., 

1889-91'.    la.  8°.    London,  1891. 

Boyal    Society.  —  Proceedings.    Vols,  l.-li.     1891-92.    2  vols.    8*. 

London,  1892. 

Boyal  United  Service  Institution.— Journal.    Vol.  xxxvi.    8«. 

London,  1892. 

Society    of  XrtS.  —  Journal.    Vol.    xi.     1891-92.    la.  %\     London, 

1892. 

Lorenz-Libuman,  J.  Bitter  y.  —  Resultale  forstlich-meteorologiacher 
Beobachtungen  insbesondere  in  •  den  Jahren  1885-1887.  Unter  Mitarbeit  des 
K.  K.    Forst-Assistenten  E.  Eckert.    II.  Theil.    la.  8^.    Wien,  1892.    {MittKeU, 

Jbrstl.  Versuchsto.  Osterr^  Hqft  xiii.) 

Lyons.  Observatoire.  ~M6t6orologie  Lyonnaise  par  C.  Andr6.  1 887-88—  1 889- 
90.    3  vols.    40.    Lyon,  1889-91. 

tfacfarlane,  A. —  [Bainmaking  experiments  at  San  Antonio  by  General  Dyren- 
forth.]  Newspaper  cuttings.  {*' The  World;*  Dec.  4,  1892;  **  The  Chicago 
Tribune,"  Dec.  24.  1892.) 
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McLandsbOTOUgh,  J.,  and  Preston,  A.  E.— Meteorology  of  Bradford  for  1892. 
f».    Sheet. 

Madras,  Government  Observatory.— Results  of  meteorological  observations 

made  at  the  Government  Observatory,  Madras,  during  the  years  1861-1890,  under 
the  direction  of  the  late  N.  R.  Pogson.  Edited  by  C.  M.  Smith,  la.  4<'.  Madras, 
1892. 

Madrid,  Observatorio* — Observaciones  meteorol6gicas  efectuadas  en  el  obser- 
▼atorio  de  Madrid  durante  los  a&os  1890  j  1891.     8^    Madrid,  1892. 

—  ReBumen  de  las  observaciones  meteorol6gioas  efectuadas  en  la 

Peninsula  y  algunas  de  bus  islas  adyacentea  durante  el  ano  de  1889.  S'*,  Madrid, 
1891. 

Maffdebnrg. — Jahrbuch  der  meteorologischen  Beobaohtungen  der  Welterwarte 
der  Mafdeburgischen  Zeitung.  Herausgegeben  von  A.  W.  Grutzmacher. 
Bd.  X.,  tfahrg.  xi.,  1891.    la.  4<>.    Magdeburg,  1892. 

Manchester  Literary  and  Philosopbical  Society.— Memoirs  and  proceed- 
ings.   4th  series.    Vols,  v.-vi.    2  vols.    8°.    Manchester,  1892. 


Sheffield,  and  Lincolnshire  Railway.*-Monthiy  statement  of  rain 

fallen  in  the  year  ending  31st  December,  1892.    la.  4°.    Sheet. 

Manila. — Senales  para  anunciar  temporal  6  avenida  del  rio  que  ha  de  hacer  el 
Semilforo  de  Manila  y  la  Cnpitania  del  Puerto,  sm.  f>.  Sheet.  Dated,  Manila, 
1892. 

ManSOn,  M. — The  circulation  of  the  atmosphere  of  planets.  Read  June  3,  1892. 
(^Trans.  Techn»  Soc.  Pacific  Coast,  San  Francisco,  ii.,  p,  127.) 

Margate,  Medical  Officer  of  Health. — Annual  report  of  the  medical  officer 
of  health :  also  the  meteorological  report  for  the  year  1891.     8*'.     Margate,  s.a. 

Marseilles,  Gonunission  de  Meteorologie  dn  D^partement  des  Bouches- 

du-Rhone. — Bulletin  annuel.    Annee  1891.     10°>"  annle.     A?,    Marseille,  1892. 


II  Marsh,  C.  C. — A  report  upon  some  of  the  magnetic  observatories  of  Europe, 
la.  4°.    Wasnington,  1891.     {Washington  Obsna,,  1887,  App,  i.) 

II  Mascart,  [E.] — Sur  Parc-en-ciel.     8<*.     {Ann.  Chim.  Phys,,    6®  sh'.,  xxvi., 
1892,  AotU.^ 

Mathiesen,  H. — ^tude  sur  les  courants  et  snr  la  temperature  des  eanx  de  la 
iner  dans  TOcean  Atlantique.    la.  8°.    ChriBtiania,  1892. 

[Manritins,  Boyal  Alfred  Observatory.]— Annual  report   ...    for  the 

year  1890.    sm.  f*.    8.1.e.a. 

Results  of  meteorological  observations  taken  during  the  years 


1890,  1891,  at  the  Royal  Alfred  Observatory,  Mauritius.    2  vols.    sm.  f'.    {MauHtius 
Blue  Book,  1890,  1891.) 

Melbonme  Observatory. — ^Monthly  record  of  results  of  observations  in  meteoro- 
logy, terrestrial  magnetism,  &c.,  &o 1891,  Jan. — Dec.    la.   8<». 

Melbourne,  s.a. 

Mendenhall,  T.  C. — Report  of  studies  of  atmospheric  electricity,  la.  4'». 
{Mem,  Nat.  Acad.  Sc,  Washington,  v.,  1891,  p.  113.) 

Meteorologische  ZeitSChrift. — Herausgegeben  im  Auftrage  der  Oester- 
reichischen  Gesellschaft  fiir  Meteorologie  und  der  Deutschen  Meteorologischen 
Gesellschaft.  ix.  Jahrg.  (xxvii.  Bd.  d.  Zeitschr.  oesterr.  Gesellsch.  Meteor.)  1892. 
la.  8**.    Wien,  s.a. 

Mexico,  Sociedad  Cientifica  '*  Antonio  Alzate."— Memorias.     Tomo  v. 

1891-92.     8«».     Mexico,  1891. 

Milan,  R.  Osservatorio  Astronomico  di  Brera  in  Milano.— Osservazioni 

meteorologiche  eseguite  nell'  anno  1892,  col  riassunto  composto  sulle  medesime  da 
£.  Pini.    sm.  f^    6.1.e.a. 

Milet-Mnrean,  L.  A. — ^Voyage  de  La  P^rouse  autour  du  monde. 

See  La.  P^rousb,  J.  F.  G.  de. 

II  MilL  H.  R.— The  Clyde  sea  area.  Read  May  18,  1891.  la.  4«.  Edinburgh, 
1892.     {Trans.  R.  Soc.  Edinh.,  xxxvi.,  part  iii.,  p.  641.) 


Mills,  H.  F. — Evidence  of  vorticular  motion  in  the  Lawrence  tornado.  In- 
vestigations of  the  New  Engl.  Meteor.  Soc.  for  the  year  1890.  la.  4».  Cambridge, 
Mass.,  1892.     (^fift.  Astr.  Ohs.  Harvard  Coll.,  xxxi.,  part  i.,  p.  163.) 
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II  Mtfhn,  H. — MittheiluDgen  aus  dem  Norw^giRchen  meteorologischen  Institate. 
flin.  f.     {Meteor.  Zeitschr.,  1891,  Juli/,  p.  247.) 

II  Stadien  tiber  NebeUignale.    la.  S**.     (Ann.  Hydr,  mar.  Meteor,  1892, 

Marx  u,  ApL) 

—  xmd  NanseiLi  F. — WiuenBchaftUche  Ergobnidse  von  Dr.  F.  Nansens 
Durchquerang  von  Gr&nland,  1888.  (Erg&nxnngRheft  No.  105  zu  Petennann's 
Mitteil.)     8m.  K    Gotha,  1892. 

II  Monaco,  Prince  Albert  1"  de. — Projet  d'observatoires  m^t^orologiqaes  snr 
I'Oc^an  Atlaatique.     4<*.     (Coinpt.  rend.  acad.  so.,  cxv.,  1892.) 

Mnnich. — Report  of  the  international  meteorological  conference  at  Monicli, 
August  26th — September  2nd,  1891.  Published  by  authority  of  the  Meteorological 
Council,    la.  8<^.    I.ondou,  1893. 

Bericht  iiber  die  Verhandlungen  tier  internationalen  Conferenz  der  Reprft- 

sentanten  der  meteorologischen  Dienste  aller  Lander  za  Miinchen.  26  August  bis 
2  September  1891.    la.  8».    Manchen,  [1892]. 

E.   [b.]   meteorologische  Centralstation.  —  Beobachtungen  der 

meteorologischen  Stationen  im  Kdnigreich  Bayem  .  .  .  xiii.  Jahrg.,  1891.  sm.  f*. 
Miinchen,  1892. 

II Uebersicht  fiber  die  Witterungsverhdltnisse    im    Eonigreiche 

Bayem.  1892,  Jan. — Dec.  la.  f®.  Sheets.  {SeparcU-Abdruck  aus  der  **  Augahurger- 
Abendzeituny.**) 

Wetterkarte  und  Wetterbericht.     1892,  Jan.  I— Dee.  31.    oblong 

f>.    Sheets. 

*  Hature. — A  weekly  illustrated  journal  of  science.  Vols,  xlv.-xlvi.  1891-92. 
2  vols.    la.  8°.    London  and  New  York,  8.a. 

*  Katnre*  La. — Revue  des  sciences  et  de  leurs  applications  auz  arts  et  ft 
rindustrie.  Journal  hebdomadaire  illustre.  zx«  annee,  1892.  1*'  et  2«  Semestres. 
2  vols.     sm.  f*.     Paris,  s.a. 

*  Nautical  Mag^azine  aud  Journal  of  the  Royal  Xaval  Reserve.  Enlarged 
series.    Vol.  Ixi.,  1892.    la.  8°.    London,  s.a. 

New  York.  American  Oeographical  Society.— Journal.    Vol.  xxiv.,  1892. 

la.  8®.    New  York,  8.a. 

-  Meteorological  Observatory.— Report.     i89i.     4«.    New  York, 


1891. 

Nice,  Soci6t6  de  H6decine  et  de  Climatologie  de  Nice.— Nice-Medical. 

16*  annte,  1891-92,  Nos.  1-12.    la.  8».     Nice.  189  U92. 

II  Nordenskiold,  G.— Preliminart  meddelande  rorande  en  undersokning  af 
sndkristaller.    8"*.     (GeoL  Fdren.  i  Stockholm  ForhandL,  xv.,  1893,  p.  146.) 

Odessa,  Observatoire  M^teorologiqne  de  riTniversite.— Revue  m^teoro- 

logique.      Travaux  du  r^seau  m6t6oroiogique  du  sud-ouest  de  la  Russie  TannSe 
1891.    Vol.  ii:  par  A.  Klossovsky.    la.  4°.    Odessa,  1892. 

Text  in  Russian  language. 

II  Oliver,  P.  W. — On  the  eflfects  of  urban  fog  upon  cultivated  plants.  The 
second  report  presented  to  the  Scientific  Committee  of  the  R.  Hortic.  Soc,  Feb.  14, 
1893,  by  F.  W.  Oliver.  With  the  assistance  of  F.  E.  Weiss  and  Miss  M.  F.  Ewart. 
8®.     (Joum,  R.  Hortic,  Soc,  Part  i.,  vol.  xvi.) 

Oxford,  Badcliffe  Observatory.— Results  of  meteorological  observations  made 
at  the  Radcliffe  Observatory,  Oxford,  in  the  year  1887,  under  the  superintendence 
ofE.  J.  Stone.    Vol.  xlv.    la.  S'*.    Oxford,  1891. 

Paris,  Academic  des  Sciences. — Comptes  rendus  hebdomadalres  des  stances. 
.     .    .   Tomes  cxiv.-cxv.,  1892.    2  vols.    4°.     Paris,  1892. 


Association  Pran^aise   ponr  TAvancement   des   Sciences.— 


Comptes  Rendus.    Sessions  1-7.    7  vols.     8«.    Paris,  1873-79. 

Session  1, — Bordeaux,  1872. 
„      2. — LyoD,  1873. 
„      3.— Lille,  1874. 
4. — Nantes,  1875. 
5. — Clermont-Ferrand,  1876. 
6.— Le  Havre,  1877. 
„      7.— Paris,  1878. 
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Parifl,  Bureau  Central  Mit^orolo£[ique  de  France.— Annales   .    .    . 

piibli^es  par  £.  Mascart.    Annee  1890.    i.-iii.     8  vols.    la.  4^     Paris,  1892. 

Bulletin  iutcmatiunal.    xxxtI*  annle.     1892.    Jan.  1 — Dec.  31. 

Comity  International  des  Folds  et  Mesnres.— Proems  Verbaax  des 

Bonces  de  1891.    8«.    Paris,  1892. 

'  Quinzi^me  rapport  aux  Gooyemements  Signataires  de  la  Conven- 

tion  dn  M^tre  sur  Texercice  de  1891.    sm.  f**.     Paris,  1892. 

])ep6t  des  Cartes  et  Planfl.~Atla«  des  Tents  ct  des  courants  dans 

i'Oc^n  Atlantiqae.     la.  f>.     (Paris,  1870.) 

Ministdre  de  la  Marine  et  des  Colonies.— Revue  maritime  et 


coloniale.    Tomes  cxiii.-cxvi.    4  vols.    la.  8<*.    Paris,  1892-93. 


Observatoire  Hnnicipal  de  Montsonris.— Annuaire   .   .    .   pour 


let  annSes  1892-1893.    1  vol.     18^    Paris,  s.a. 


Seryice  Hydrograpluqne  de  la  Marine.— Annales.hydroifraphiques. 

-S*  serie.     Tome  xiv.     1892.     la.  8«.     Paris,  1892. 

* Service  Hydromitriqne  dn  Bassin  de  la  Seine.— Observations  sur 

les  conrs  d'eauet  la  pluie  centralisees  pendant  Tann^e  1891     .    .    .     7  plates,    i^. 
Versailles,  s,a. 

Resum^  des  observations  centralis^es    .    .    .    pendant  I'ann^ 

1891     .     .     .    la.  8«».     Versailles,  1892.     (i4«ji.  *oc.  m/Mor.  Fr.,  xli.,  1893.) 

Soci^t^    M6t^Orologiqne    de    France.— Annuaire.      Tome  xxxix. 


1891.    la.  8».     Paris,  s.a. 

il  Fanl,  G. — Observations  of  temperature  of  the  Nidd  from  March  1889  to  Julj 
1891.    8^    London,  1892.     {Rep,  Br.  Assoc.  Admnc.  Sc,  1891,  p.  490.) 


Fanlseny  A. — Communications  de  Pobservatoire  magn^tique  de  Copenhague. 
«la.  8**.    Copenhague,  1892.     {Bull.  Acad.  R.  Sc.  et  Lettres  Danemark,  1892.) 

11  Perturbation  magnetique  des  13  et  14  fevrier  1892.    la.  8".     {Bidl. 

Acad.  R.  Sc.  et  Lettres  Dasiemark,  1892,  p.  69.) 

Feek,  C.  E. — Meteorological  observatioDs  for  tLe  year  1891.    Rousdon  Obser- 
vatory, Devon.    Vol.  viii.    4**.    London,  1892. 

(Pemgnan,    Commission    H^t^orologiqne     D^nartementale     ien 

Fyrenees-Orientales.)  —  Bulletin  m^teorologique  annuel    .     .    .    par  le  Dr. 
'Fines,    xix.,  1890.    4».    Perpignan,  1891. 

Fetermann's  (Dr.  A.)  Hitteilnng^en   aus  Justus  Perthes*  geographischer 
Anstalt.     Uerausgegeben  von  A.  Supan.    38  Bd.,  1892.    4^    Crotha,  8.a. 

— aus  Justus  Perthes*  geographischer  Anstalt.    Uerausgegeben  von 

'A.  Sapan.     Erg&nzungsband  xxii.    la.  8*>.    Gothu,  1892. 

Fluladelpbia,  American  Philosophical  Society.  —  Proceedings  of  the 

American  rhilosophical  Society  held  at  Philadelphia  for  promoting  useful  know- 
ledge.   Vol.  XXX.,  1892.     1a.  8^    Phihidelphia,  1992. 

'    — ■ Franklin  Institnte. — The  journal  of  the  Franklin  Institute  devoted  to 

science  and  the  mechanic  arts.    Vols,  cxxxiii.-cxxxiv.,  1892.     2  vols.    8*.    Phila- 
delphia, 1892. 

*  Fhilips'  jpopnlar  maps  of  the  counties  of  England.  48  maps.  sm.  8**. 
London  and  Liverpool,  s.a. 

*  Fointer^  J. — A  rational  account  of  the  weather,  showing  the  signs  of  its 
.several  changes  and  alterations,  together  with  the  philosophical  reasons  of  them, 
sm.  8**.    Oxford,  1723. 


Fola,  hydrographisches  Amt  der  k.  k.  Krieg8marine.~Meteorologische 

«nd  nugnetische  Beobachtungen.    1892,  Jan. — Dec,  and  Results,   oblong  la.  8^ 

K.  K.  hydrographisches  .Amt. — ^Mittheilungen  aus  dem  Gebiete  dea 


Seewesens.    Jahrg.  1892.    xx.  Bd.    la.  8^    Pola,  1892. 

Fprto  Bico,  Jefatnra  de  Obras  Flblicas  de  la  Isla  de  Fnerto  Bico.— 

Besumen  de  las  observaciones  meteoroldgicab  verificadas.     1892.    Jan. — ^Dec.    8'. 
Sheets. 

Fragne,  K.  K.  Stemwarte. — ^Magoetlschc  und  meteorologische  Beobachtungen 
-     .     .     .     1891.    la.  4".     Prag,  1892. 
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PrafinoLe,  Teclmiflclies  Bureau  des  Landeflcultiirratlieg  fur  das  Konif- 

Teich  BoHmeu. — Krgebnissc  der  ombrometri^chen  Beubachtungen  in  Bohmen  mr 
,     das  Jahr  1891.    4«.     Frag,  1892. 

In  the  Czeck  langaage  also. 

•^—  — — -  Ergebnisse  der  Wasserstandsbeobacbtungen  an  den  Fliiscen 
B&hmenB  fur  das  Jahr  1891.    4°.     Prag,  1892. 

In  the  Czeck  language  also. 

■    Die  Einrichtung  des  Wasserstands-Prognosendienstes  an  der  Elbe 

in  BShmen.     4«.    Prag.,  1892. 

In  the  Czeck  language  also. 

Prince,  C.  L.— The  sammar)'  of  a  meteorological  journal  kept  by  C.  L.  Prince 
at  his  Observatory,  Crowborough  Hill,  Sussex.  1891,  1h92.  2  papers,  smu  i\ 
8.1.e.a. 

A  record  of  the  rainfall  at  Uckfield,  Sussex,  England,  from  1843  to  1892 

inclusive ;  also  an  account  of  the  great  snow  storm  which  occurred  in  Sussex,  Dec. 
25th,  1836.     8o.     s.l.  1893. 


Bajna,  M. — Suir  escursione  diuma  della  declinazione  magnetica  a  Milano  in 
relazione  col  periodo  delle  macchie  solari.  Adunanza  9  giugno  1892.  la.  8**. 
(^Rend,  R.  1st.  Lombardo,  Ser.  ii.,  xxv.,  Fasc.  xiii.) 

*  Beid,  W. — An  attempt  to  develop  the  law  of  storms  by  means  of  facts, 
arranged  according  to  place  and  time  ;  and  hence  to  point  out  a  cause  for  the  vari- 
able winds,  with  the  view  to  practical  use  in  navigation,    la.  8°.    London,  1838. 

*  — ^  __  Second  edition,  with  additions,     la.  8".     London,  1841. 

II  Bleed)  A. — Dfts  Observatorium  zu  Catania  uud  die  Station  auf  dem  Aetna. 
Nach  dem  italienischen  Original  ilbersetzt  von  P.  Spies,  la.  S°.  IHimmel  u.  Erde, 
iv.,  1892,  p.  55U.] 

II  Taches  solaires  et  perturbations  magnetiques  en  1892.     4°.     {^Compt. 

rend*  acad.  «c.,  PariSy  cxv.,  1892,  p.  595.] 

Terremoti,  soUevamento  ed  enizione  sottomarina  a  Pantelleria  nella 


seconda  metii  deir  ottobre  1891.     S'*.    Koma,  1892.      {Boll,  Soc.  Geogr,  Ital., 
1892,  Feb.) 

Bigg^nbaell^    A. — Die  Geschichte  der  meteorologischen   Beobachtimgen   in 
Basel.    4^    Basel,  1892. 

^io  de  Janeiro,  Observatorio.  —  Anuuario.      1892.      Anno    vlil.     sm.  8''. 
Bio  de  Janeiro,  1892. 

Biposto,  Osserratorio  Meteorologieo  del  B.  Istituto  Nautico.— BoUettina 

mensile.    Anno  xviii.,  1892.    Fasc.  1-12.    sm.  f".    Riposto,  1892. 


BizzO,  G.  B.— I)i  un  notevole  tipo  isobarico  subalpino.     la.  S'*,    Torino,  1891. 
{Atti  R.  Accad.  Sc,  Torino,  xxvi.,  1891.) 

II  II  clima  di  Torino.    Pubbl.  H.  Osserv.  Astr.  Torino.    N.  ii.     sm.  f  • 

Torino,  1893.     {Mem.  R,  Accad.  Sc.  Torino,  sei\  ii.,  torn,  xliii.,  1892.) 

BonLe,  Speeola  Vatieaua. — Pubblicazioni.    Fasc  ii.     sm.  f'.    Roma,  1891. 

Ufflcio   Centrale  Meteorologieo    e   Geodinamieo   Italiano.— 

Annali.  Serie  ii.  Vol.  x.,  1888,  Parti  1-4;  xi.,  1889,  Parti  1-8.  7  vols.  sm.  f». 
Roma,  1892-93. 

-^^— .  — -  Bollettiuo  meteorico.  Anno  xiv.,  1892,  Jan.  I — Dec.  31.  la.  4". 
Sheets. 

Rivista  Meteorico -Agraria.     Anno  xiii.,  Nos.  1-36,1892.    la.  8*. 

(Roma,  1892-93.)  ' 

II  BoSCOe,  H.  E.,  and  Stewart,  B. — On  the  heat  of  sunshine  at  London  during 
the  twenty  years  1855  to  1874,  as  registered  by  Campbeirs  method.  8°.  (^Proc.  Roy. 
Soc,  1875,  p.  578.) 

II  Botch,  [A.]  L. — Sur  la  mesure  des  hauteurs  et  des  vitesses  des  nuages  h 
Tobservatoire  de  Blue-Hill  (Etats-Unis).  la.  8®.  {Assoc,  f ran f.  avanc,  sc,  Congr. 
de  Marseille,  1891.) 

II  Mountain  meteorology.    Extracts  from    a    series    of  three    lectures 

delivered  before  the  Lowell  Inst,  of  Boston  in  1891.  2  papers,  la.  8°.  (Amer. 
Meteor,  Joum.,  1891,  Aug.,  p.  145,  Sept.,  p.  193.) 

II  — — —  New  high  level  meteorological  observatories  in  France,  la.  8**.  {Amer, 
Meteor.  Joum.,  1891,  Nov.,  p.  316.) 

II  .._  The  mountain  meteorological  stations  of  the  United  States,  la.  8% 
{Amer,  Meteor.  Joum.,  1892,  Jan.,  p.- 396.) 
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'  II  Botch)  [A.]  L. — TLe  international  meteorological  conference  at  Munich,  la.  8". 
(^Atner.  Meteor.  Juurn,,  1892,  Feb.,  p.  433.) 

il  Russell,  H.  C. — A  cyclonic  storm  or  tornado  iu  the  Gwydir  district.     8**. 
IJouni.  B.  Soc.  N.  S.  Wales,  xxv.,  1891.] 

II  ^—^  Notes  on  the  rate  of  growth  of  some  Australian  trees,    S°.     [Jourfi.  It, 
Soc.  N.  S,  Wales,  xxv.,  1891.] 

II  • Anniversary  address.    Delivered  to  the  R.  Soc.  of  N.  S.  Wales,  May  4, 

1892.     8°.     Sydney,  1892.     IJouitt.  R.  Soc,  N.  S,  Wales,  xxvi.,  1892.] 

Physical  geography  and  climate  of  New  South  Wales.     Second  edition. 

la.  8«.    Sydney,  1892. 

BUSSCU,  Hon.  B. — Observations  on  dew  and  frost,     la.  S°,    London,  1892. 

II  Bussell,  W.  J. — A  sketch  of  the  chemical  history  of  the  air.    8".     (Trans. 
San,  Inst.,  xiii.,  1893.) 

St  Petersburg,  Eaiserliche  Akademie  der  Wissenschafteu.— Heper- 

torinm   fur    Meteorologie.      .      .      .      Redigirt  von  H.  AVild.     Bd.  xv.      sm.  f". 
St.  Petersburg,  1892. 


Observatoire  Physique  Meteorologigue.— Bulletin  meteoroiogique 

1892,  Jan.  1— Dec.  31.    i\    Sheets. 

In  the  Russian  language  also. 

Pbysikalisches  Central-Observatorium.— Annalen  .    .    .  heraus- 

gegeben  von  H.  Wild.    Jahrg.  1891.     Theil  i.  undii.    2  vols.    sm.  f».    St.  Peters 
barg,  1892. 

[ Scientific  Department  of  the  Naval  Technical  Committee.]— 

Naval   Repertory.     1891.    Nos.  1-3,  7-9.    1892.    Nos.  2-8,10,12.    la.  8^     St. 
Petersburg,  1891-92. 

In  the  Russian  language. 

II  Sabine,  Sir  E. — Obituary  notice.  8<*.  (Ptvc.  R.  Soc,  li.,  1892,  Obit,  Not., 
p.  xUii.) 

San  Fernando,  Institute  y  Observatorio  de  Marina.— Anaies.  Seccion  2*. 

Observaciones  meteoroldgicas  y  magneticas.    Ano  1891.    ^.    San  Fernando,  1892. 

Schlee,  P. — Niederschlag,  Gewitter  und  Bewdlkung  im  siidwestlichen  und  in 
einem  Theile  des  tropischen  Atlantischen  Ozeans  nach  den  meteorologischen 
Schiffsjoumalen  der  Deutschcn  Seewarte.    4°.    Halle  a.  s.,  1892. 

Schreiber,  P. — Der  Siebenschlofer  und  die  durcbschuittlichen  Regenverhaltnisso 
im  Konigreich  Sachsen.  la.  4°.  (Wissensch,  Bedageder  Leipziger  Zeitung,  lSd\, 
JVb.  84.) 

Untersuchuog  uber  das  Wesen  der  sogenannten  Bessel'schen  Forrael 


sowie  deren  Anwendung  auf  die  tagliche  periodische  Verandenxng  der  Lufttem- 
peratur.  la.  4^.  Halle,  1892.  (Nova  Acta  k,  leop.-carol.  deufsch.  Akad.  Natur/., 
Iviii.,  Nr.  ^,p,  139.) 

fl  SchuclCy  A. — Die  Kompass-Sage  in  Europa  (Flavio  Gioja),die  ersteu  Erwah- 
nungeu  desselben  dortselbst  und  nationale  Ansprdche  an  seine  Erfindung.  la.  4^. 
Ausland,  1892,  Nr.  35-39. 

Magnetische  Beobachtungen  auf  der  Nordsee  angestellt  in  den  Jahren 

1884  bis  1886,  1890  und  1891.    la.  4o.    Hamburg,  1893. 

*  Scott)  D.  H.  The  medical  topography  of  Queenstown :  being  an  examination 
into  the  climate,  and  the  influence  it  exercises  on  disease,  especially  pulmanary. 
With  some  notice  of  the  natural  history  of  the  locality.    4?,    Cork,  1849. 


Scott,  R.  H.-^Atlantic  weather  and  its  connection  with  British  weather.     8°, 
(Joum.  R.  United  Service  Inst.,  xxxvi.,  1892,  p.  499.) 

♦  ■  Notes  on  the  climate  of  the  British  Isles.    8°.     (Longman's  Mag, 

ISB2,  June,  p.  174.) 

Seeland,  F. —  Magnetische  und  meteorologische  Beobachtungen  zu  Klageufurt. 
Dec.  1891— Not.  1892  and  year.    8o.    s.Le.a. 

Shanghai,  Inspectorate  General  of  Customs.— List  of  the  Chinese  liffbt- 

houses,  light-vessels,  buoys,  and  beacons  for  1893.     21st  issue.     4'.    Shanghai^ 
1893. 

Singapore,  Principal  Civil  Medical  Officer.  Straits  Settlements.— 

Annual  meteorological  report,  Straits  Settlements,  for  tne  year  1891.    f«.    8.1.e.a. 
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II  Singeii  K.— Wolkentafeln.  la.  4\  Manchen,  1892.  (^Beob,  Meteor.  Sta- 
tionen  K.  Bayem^  xiii.,  1891,  Heft  3.) 

Text  in  Eugiish  and  French  also. 

*  II  Steininetz,  A. — ETerybody's  weather-piide.  .  .  .  8».  London,  1867. 
(^Reprinted f  with  additiona,  from,  ColbonCa  United  Service  Mag,") 

Stockholm,  Heteorologiska  Central-Anstalt  —  M&nads^^frenigt  af  v&der. 

leken  i  Sverige  till  landtbrukets   tjenst    utgifven   under   meteorologiska  Central- 

Anstaltens  inseende  af  Dr.  H.  E.  Hamberg.    Avyfing  xii.    1892.    f*.    Stockholm, 
1892. 

StonrllXUrBt  CoUe&re  Observatory. — Results  of  meteorological,  magnetical,  and 
solar  obserFations.  By  the  Bev.  W.  Sidgreaves.  1892.  sm.  8*.  Clitheroe, 
1893. 

The  Appendix  contains  "  Results  of  meteor,  obsns.  taken  at  St  Ignatius* 
College,  Malta,  by  the  Kev  J.  Scoles.     1892." 

Straits  Settlements. — Annual  report  on  the  State  of  Negri  Scmbilan  for  the 
^'ear  1891.    tm.  ^.    s.l.e.a. 

Annual  report  on  the  State  of  Pahang  for  the  year  1891,  by  J.  P.  Rodger. 

sm.  f°.    s.l.e.a. 

Annual  report  on  the  State  of  Perak  for  the  year  1891.    By    W.  H. 

Treacher,    sm.  f^.    Taipiug,  1892. 

Annual  report  of  the  State  of  Selangor  for  the  year  1891.    By  W.  E. 

Maxwell,    sm.  f*.    Kuala  Lumpur,  1892. 

Report  on  the  medical  department  of  the  Slate  of  Sungei  Ujong,  for  the 

year  1891,  by  W.  L.  Braddon.    sm.  f».    Singapore,  [1892]. 

Strassbnrg)  Heteoroloeischer  Landesdienste  in  Elsass-Lothringen.— 

Ergebnisse  der  meteorologischen  Beobachtuiigen  im  Rcichsland  Elsass-Lothringen 
im  Jahre  1890.    la.  4°.     Strassburg,  1892. 

Stuttgart,  KonigL  statistisches  Landesamt.— Mitteilungen.    iy.  Jahrg. 

1892,  Nro.  1-12.     la.  8«.     Stuttgarf,  s.a. 

Contains  "  Witterungsiibersicht    .     .     .    nach  den  Beob.  der  wtlrttemb. 

meteor.  Stationen." 


ICeteorolOffische  Centralstation. — Deutsches  mcteorologisches  Jahr- 

"buch.  Jahrg.  1891.  Meteorologische  Beobachtungen  in  Wiirttemberg.  Mittoilan» 
gen  der  mit  dem  KOniglichen  statistischen  Landesamt  verbundenen  meteorobgischen 
Centralstation.    Bearbeitet  von  L.  Me^er.    la.  4".    Stuttgart,  1892. 

Snndell.  A.  F.—Askvadren  i  Finland.  1889.  1891.  2  parts,  la.  8«.  iBidr. 
K&nn.  FinL  Natur.  o  Folk,  li.,  pp.  89,  287.) 

[Sydney  01)SerYatory.] — Meteorological  observations  at  Sydney.  1891, 
Jan. — Dec.    8*^.    s.l.e.a. 

[ ]  Results  of  meteorological  observations  made    in  New  South   Wales 

during  1880-82,  1883-84,  1889  under  the  direction  of  H.  C.  Russell.   3  vols.    la.  8<». 
Sydney,  1891-92. 

[ ]  Results  of  rain,  river,  and  evaporation  observations  made  in  New- 
South  Wales  during  1890  :  by  IJ.  C.  Rn&sell.    la.  8<>.    Sydney,  1892. 

Boyal  Society  of  New  South   Wales.— Journal    and  proceedings. 

Vol.  XXV.,  1891.     8*.     Sydney,  s.a. 

Symons's  Monthly  Meteorological  Magazine.— Vol.  xxviL,  1892.    8*. 

London,  1893. 

Symons,  0.  J.,  and  WalliS,  H.  S.— British  rainfall,  1891.  On  the  distribu- 
tion of  rain  over  tibe  British  Isles,  during  the  year  1891  .  .  .  8*^.  London, 
1892. 

For  previous  years,  see  Symons,  G.  J. 

TacnbayayObseryatorioAstrondmicoNacionaL—Anuario.  1893.  AnoxiiL 

Xormado  bajo  la  direccion  del  Ingeniero  A.  Anguiauo.    sm.  8^    Mexico,  1892. 

Tananarive,  Observatoire  Royal  de  Madagascar.— -Observations  m^t^oro- 

lofiques  faites  l>  Tananarive  par  £.  Colin.     Vol.  iii.,  1891.    8o.    Tananarive,  1892. 

Tamer,  G.  E.  —  Detonation  in  meteorology.  A  short  account  of  the  first 
proposal  in  England  of  artificial  detonation  in  the  atmosphere,  in  1880,  and  of  sub- 
sequent steps  for  its  adoption.     8°.     London,  1892. 

Tebbntt,  J. — Report  of  Mr.  Tebbutt's  Observatory,  the  Peninsula,  AVindsor,  New 
South  Wale?,  for  the  year  1891.    S**.     Sydney,  1892. 
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II  Thomson,  J. — On  the  grand  currents  of  atmospheric  circulation,  la.  i**. 
London,  1892.     {Phil.  Trans.,  vol.  183,  1892,  A.  p.  fi53.) 

*  Thwaite,  B.  H.— London  fog :  ft  scheme  tu  abolish  it.  la.  8°.  {Nat.  Rei\, 
1892,  Nov.,  p.  360.) 

II  Tillmaim,  C. — Beobachtungen  aber  Ge.\ritter  in  Bay  em,  Wiirttemberg,  Baden 
nnd  Hohenzollem  Av&hrend  des  Jahres  1891.  la.  4".  {Beob.  meteor,  Statwnen  K, 
Bayem,  xJii.,  1891.) 

TokiOy  tfeteorologioal  Central  Observatory.  —  Weather  maps.    i892. 

Jan. — Dec.    4". 

In  the  Japanese  language  also. 

Tonga. — Statistics  of  the  Tonga  Islands  for  the  year  emled  3 1st  December,  1891. 
im.  f».    Suva,  1892. 

Contains  meteor,  obsns.  for  1891. 

Toronto,  Magnetical  Observatory.— General  meteorological  register  for  the 
'year  1891.    8^    s.I.e.a. 

][eteorolog:ical  Service,  Dominion  of  Canada.— Monthly  weather 

review.     1892,  Jan.— Dec.    la.  4".    s.I.e.a. 

Report.    .     .     By  C.  Carpmael.     1888.    la.  8'*.    Ottawa,  1892. 

Toynbee,  H. — Weather  forecasting  for  the  British  Islands.  lUad  before  the 
Shipmasters'  Society,  18  Nov.  1892.     8<*.     London,  1892. 

-  jl  Traberty  W. — I^^r  tiigliche  Gi^ng  der  Temperatur  nnd  des  Sonnenscheins  aaf 
dem  Sonnblickgipfel.  Vorgelegt  in  der  Sitzung  vom  15  Oct.  1891.  la.  4°.  Wien, 
1892.     (^Denkachr,  math.-naturw.  CI,  A.  Akad,  Wissensch.^iiiL.f  p.  177.) 

Trieste,,   I.,  B.  Accademia   di  Commercio  e  Kautica.— Osservazioni 

meteorologiche  institnite  all'  Osscrvatorio  Marittimo.  1892,  Jan. — Dec,  and  Results, 
oblong  la.  S**.     Sheets. 

Osservatorio  Marittimo. — Rapporto  annuale    .    .    .   contenente  le 

osservazioni  meteorologiche  e  mareografiche  di  Trieste  e  le  osservazioni  meteoro- 
logiche di  ^l^me  altre  stazioni  Adriatiche  per  Tauno  1890.    Redatto  da  £.  Mazelle. 
'  Vol.  vii.    la.  4^     Trieste,  1892. 

Trinidad,  Boyal  Botanic  (hardens. — Annual  report  on  the  Royal  Botanic- 
Gardens,  and  their  work,  for  1891.    sm.  f*.     Port-of-Spain,  1892. 

Meteorological  Returns.     181)2,  Jan. — Dec.    sm.  f*'.     Sheets. 

II  Tromelin,  G.  le  G.  de. — Note  sur  les  cause;*  originelles  des  cyclones  et  leurs 
signes  precurseurs.    la.  8*.    Paris,  1891.    (^lieo.  tnarit.  et  col,,  1891,  Dec  J) 

II  Tromelbly  [0.]  le  6.  de. — Lois  m^caniques  de  la  circulation  de  Tatmosph^re. 
Surfaces  isodenses.  Grains.  (Circulations  g6nerales  et  secondaires.  M6m.  presente 
^  I'acad.  sc.  .  .  .  28  mars  1892.  S**.  Paris,  1802.  (^Revue  scient.,  3<  .f^r., 
1892.) 

II  Tnrin,  Osservatorio  della  B.  UniversitJt.— Osservazioni  meteorologiche 

....  1891  ...  .  caJcolate  dal  G.  B.  Rizzo.  la.  8<>.  Torino,  1892. 
iAtti  E,  Acead,  Sc,  Torino,  xxvii.,  1892.) 

— —  Beale  Osservatorio  Astronomico. — Pubblicazioni.    K.  ii.    See 

Rizzo,  G.  B. 

-.  Societit    Meteorologica   Italiana. — Bollettiuo  mensuale  pubblicato 

per  cnra  delP  Osservatorio  Uentrale  del  Real  Collegio  Carlo  Alberto  in  Moucalieri. 
Serie  ii.,  vol.  xii.  (della  intera  CoUezione  vol.  xxvii.)     1892.    «in.  f«.    Torino,  1892. 

Upsala,  Observatoire  M6t^orolog^qne  de  riJniversiti.— Bulletin  mensueL 

VoL  xxiii.,  1891.    Par  H.  H.  Uildebrandsson.    la.  4^     Upsal,  1891-92. 

II  Upton,  W<y  and  Botch,  A.  L.~  Meteorological  and  other  observations  made 
in  connection  with  the  total  solar  eclipse  of  January  1,  1889,  at  Willows,  California, 
la.  4<>.    Cambridge,  1892.    {Ann,  Attr,  Ohs,  Harvard  Coll,,  xxix.) 

XTtreclit,    Eoninklrjk    Nederlandscb    Meteorolosfiscb    Institnut.— 

Nederlandsch  meteorologisch  jaarboek.  1880,  Deel  ii.,  1891.  2  vols,  oblong  8"*. 
Utrecht,  1892. 

M  Onwedert  in  Xederland.     1890,   1891.     Deel  xi.-xii.    S    vols. 

la.  8^.    Amsterdam,  1891. 

II  Yeeder,  H.  A. — The  reLtion  between  sun-spots  and  auroras.  4».  Sheet. 
(^Astronomy  and  Astro-Physici,  No,  105.) 
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'*  Veeder  H.  A. — ThaDderstcrms.    la.  8<*.    {Proc.  Rochester  Acad.  Sc,  ii.,  1892^ 
p.  134.) 

1 1  Solar  electro-magnetic  induction,     la.  8".    Dated,  Lyons,  N.  Y.,  1993. 

{^Astronomjf  and  Astro-Phynct,  No,  113.) 

Ventilation.^  Reiiort  from  the  Select  Committee  on  House  of  Commons  (Venti- 
lation); together  with  the  proceedin|i[8  of  the  Committee,  minutes  of  evidence, 
appendix,  and  index.    »m.  f^.    London,  1891. 

II  Vienna,  Kais.  Akademie  der  Wissenschaften.— Berichte  der  Commission 

fiir  Erforschung  desOstlichen  Mittelmeeres.    Erste  Reihe.    la.  4^.    (^Denkschr,  km 
Ahad.  Wissensch.  TFiVii,  lix.) 


K,  K  Central- Anstalt  ffir  Jleteorologie  nnd  ErdmagnetiBmnB.^ 

Beob^ehtungen.     1892,  Jan. — Dec,  and  Kesulta.     S^. 

Jahrbiicher.    Jahrg.  1890.    Neue  Folge  xxvii.  Bd.    la.  4®.   Wien, 

1892. 

Telegrafischer  Wetterhericht.      Jahrg.    xvi.,    1892.      Jan.  1— 


Dec.  31.    la.  4°.    Sheets. 


EaiB.  Eonigl.  geographische  Oeselbchaft.— Mittheilungen.    i89i, 

1892,  xxxiv.'xxxv.  Bd.  (der  neueii  Folge  xxiv.,  xxv.)      2  vols.      la.  8".     Wien, 
1891-92. 

VolantOy  0. — Osservazioni  metoorulogiche  fatte  in  Alessandria  alia  Specola  del 
Seminario  nell*  anno  1891.     Anno  zxxiv.    la.  8^    Alessandria,  1892. 

WaldOy  F.-"  Modern  meteorology  :    an  outline  of  the  growth  and  present  con- 
dition of  some  of  its  phases,    sm.  8**.    London,  1893. 

Walker,  A.  0.— The  climate  of  the  North  coast  of  Wales.     8".     Chester,  1898. 

Ward,  R.  De  C. — Thunderstorms  in  New  England  during  the  years  1886  and 
1887.     2  papers,     la.  8®.     {Amer.  Meteor.  Journ.,  ix.,  1892,  pp.  21  and  211.) 


.  Warsaw,  Oddzial  Warszawski  Towarzystwa  popierania  PrzemyBlii 

i  Handln. — Spostrzezenia  meteorologiczne.  1886-1888.  3  vols.  la.  S^.  Wars- 
zawa,  1888,  1890.     {Odintka  z  Pamietmka  Fizi/jogr.,  vii.-ix.,  1887-1889.) 

Washington,  Department    of    Agriculture,  Office   of   Eiperiment 

Stations. — Meteorological  work  for  agricultural  institutions.  By  M.  W.  Harrington. 
Experiment  station  Bulletin,  No.  10.     8<>.     Washington,  1892. 

Weather  Bureau. — Bulletin   No.   l.       Notes  on  the   climate 

and  meteorology  of  Death  Valley,  California.  By  M.  W.  Harrington,  la.  8**. 
Washington,  1892. 

— ^_ Bulletin  No.  2.  Notes  on  a  new  method  for  the  discus- 
sion of  magnetic  observations.    By  F.  H.  Bigelow.    la.  S*".    Washington,  1892. 

•— — Bulletin   No.  3.     A  report  on  the  relations  of  soil  to 

climate.    By  £.  W.  Hilgard.    la.  »<>.     Washington,  1892. 

—  — ^—  Bulletin   No.  4.    Some  physical  properties  of  soils  in 

their  relation  to  moisture  and  crop  distribution.  By  M.  Whitney,  la.  8**.  Wash- 
ington,  1892. 

Bulletin  No.  5.    Observations  and  experiments  on  the 

fluctuations  in  the  level  and  rate  of  movement  of  ground-water  on  the  Wisconsin 
Agricultural  Experiment  Station  Farm  and  at  Whitewater,  Wisconsin,  by  F.  H.  King, 
la.  8".     Washington,  1892. 

Monthly    weather   review.       1892.      4".      Washington 

1892-93. 


Reportof  the  Chief  of  the  Weather  Bureau  for  1891.  By 

M.  W.  Harrington,  la.  8«.  Washington,  1892.  {Rep.  Sec,  of  Agric,  1891, 
p.  539.) 

Weather  map.     1892.    Jan.  1— Dec.  31.    la.  f^.    Sheets. 

■  — ; Wreck  chart  of  the  great  lakes,  showiog  the  location  of 

■wrecks  occasioned  through  founderings,  gales  of  wind,  fogs,  and  general  stormy 
weather  conditions  from  i886  to  1891.    la.  f».     Sheet. 


HydrOgraphic    Office.— Pilot    charts   of  the    North  Atlantic  Ocean. 

1892,  Jan. — Dec.  and  supplements.     Charts,    la.  f**. 

—  Signal  Office. — Charts  showing  maximum  and  minimum  temperatures, 
by  decades,  for  all  years,    la.  f°.     Dated,  Washington,  1891. 

Diurnal  fluctuations    of    atmospheric    pressure  at   twenty-nine 

selected  stations  in  the  United  States,  by  A.  W.  Greely.    la.  4«.     Washington,  1891. 
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Washington,  Signal  Office. — irrigation  and  water  storage  in  the  arid  regions. 
Letter  from  the  Secretary  of  War  transmitting  a  report  of  the  Chief  Signal  Officer 
of  the  Army  in  response  to  House  resolation  dated  May  23,  1890,  relating  to  irri- 
gation and  water  storage  in  the  arid  regions.     4°.     Washington,  1S91. 

Letterfrom  the  Acting  Secretary  of  War,    .      .      .    transmitting 

a  report  of  the  Chief  Signal  Officer  of  the  Army  on  the  climatic  conditions  of  the  State 
of  Texas,    la.  4®.     Washington,  1 892. 

Report  of    Mr.    O.    L.    Fassig,  hihliographer  and  librarian . 


Extract  No.  11,  from  Ann.  Rep.  of  the  Chief  Signal  Officer,  189 1.     8'.     Washington, 
1893. 

Smithsonian  Institution. — Smithson'an  contributions  to  knowledge. 

Vol.  xxviii.    la.  4*».     Washington,  1892. 

II United  States  Naval  Observatory.— Magnetic  observations  at 

the  United  States  Naval  Observatory,  by  J.  A.  Uoogewerff.  1890,  1891.  2  vols, 
la.  4*.     Washington,  1891-92.     (^Washington  OOsns.,  1887,  1888,  App.  2.) 

■  Magnetic  disturbances,  1892.     la.  f<*.    Sheet,    s.l.e.a. 

II Meteorological   observations   and  results  at  the  United  States 

Naval  Observatory,  1883-1887,  1888.  2  vol«.  la.  4».  Washington,  1891-92. 
OVasMngton  Obma.y  1887,  App.  3,  1888,  p.  D  1.) 

[ War  Department.] — Report  of  the  Secretary  of  War;  being  part  of 

the  message  and  documents  communicated  to  the  tiro  Houses  of  Ck>ngress  at  the 
beginning  of  the  first  Session  of  the  fifty-second  Congress.  Vol.  iv,  House  of 
Representatives,  Ex.  Doc.  1,  Part  2.     8®.     Washington,  1892. 

Comprises  "  Rep.  of  the  Chief  signal  Officer  for  the  year  ending 

June  30, 1891.'* 

II  Watts,  P.— The  hurricane  over  the  West  Indies,  August  18th-19th,  1891. 
ia.  8°.     iQuart.  Joum.  B.  Meteor.  Soc,  xviii,  1892,  p.  IS.*).) 

Weiss,  Edmund. — Bericbte  der  zur  Beobachtang  der  totalen  SonnenGnsterniss 
des  Jahres  1868  nach  Aden  unternommcueu  osterreichischen  Expedition,  v. 
Bericht.    Beitrag  zur  Klimatologie  von  Aden.     la.  8°.     {Sitzb.  math.-naturw.  CI., 

Akad,  Wien,  Iviii.,  Abth.  ii.,  p.  882.) 

« 

Welling^n,  Meteorological  Office. — Annual  rainfall  (return  of),  in  inches, 
for  each  year  from  18C4  to  1891  inclusive,  with  diagrams  for  tlie  four  principal 
stations.    f>.     Wellington,  1892. 

[|  •  [Meteorological  observations  in  New  Zealand.]     1891.    sm.  f°. 

(^St4iti8i.  New  Zealand,  1891,  p,  80.) 

*  Wetter,  Das. — ^Meteorologische  Monatschrift  f  iir  Gebildete  nller  Stande.  Her- 
ausgegeben  von  K.  As*«mann.     ix.  Jahrg.,  1892.     la.  8°.     Braunschweig,  1892. 

I!  Whipple,  G.  U. — On  the  rate  at  which  barometric  changes  traverse  th« 
British  Isles,    la.  8°.     (^Quart.  Journ,  Meteor.  Soc,  vi.,  1880,  p.  136.) 

Composite  portraiture  adapted  to  the  reduction  of  meteorological  and 

other  similar  observations,    la.  8**.     (Quart.  Journ.  Meteor.  Soc.,  ix.,  p.  189.) 

Results  of  a  comparison   of  Richard's  anemo-cin^mographe  with   the 


standard  Beckley  anemograph  at  the  Kew  Observatory,    la.  8^.     (^Quart.  Joum,  B, 
Meteor.  Soc.,  xviii.,  1892,  p.  257.) 

II  Wild,  H. — Instrument  fiir  erdmagnetische  Messungen  und  astronomische 
Ortsbestimmungen  auf  Reiscn.  la.  4".  St.  Petersburg,  1892.  {Bepert.  Meteor., 
xvi..  No.  2.) 

II  Die  Normalbarometer  des  Thysikalischen  Central-Observatoriums   zu 

St.  Petersburg,     sm.  f .     St.  Petersburg,  1892.     (Bepert,  Meteor.,  xvi.,  iVb.  4.) 

II  tJber  die  Darstellung  des  t&glichen  Ganges  der  LufLtemperatur  durch 

die  Bessel'sche  Interpolationsformel.      Lu  le  2  decern bre  1892.    sm.  I*'.     St.  Peters- 
bourg,  1893.     (Mdl.  phys.  ckim.,  xiii.,  livr.2.) 

\\  Wilson,  W.  E.,  and  Rambaut,  A.  A.— The  absorpl-on  of  heat  in  the  solar 
atmosphere.     8°.     Dublin,  1892.     (Proc.  B.  Irish  Acad.,  'drd  ser.,  ii.,  p.  299.) 

Wiltshire  Rainfall.— 1892.     oblong  S^.     Mariborough,  1893. 

II  Woei^Of,  A. — Klima  desPuy  de  Dome  in  Central- fraukreich.  la.  8®.  (Meteor, 
Zeitschr.y  1892,  Oct.,  p.  361.) 

II  WoUny,  E. — Untersuchungen  iiber  die  Blldung  und  die  Mcnge  des  Thaues. 
8**.     (Forsckunyen  aufdem  Geb.  Agrik.-phys.,  Heidelberg,  xv.,  Heft  1,  2.) 
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« 

*  Too,  J.  B.~Climate  and  health  resorts.    New  and  cheaper  edition,  with  an 
appendix,    sm.  8».    London,  1890. 

Tork,  Yorkflhire  Philosophical   Society.— Annual  report     .    .    .    » 

for  1891.    la.  8».     York,  1892. 

Zi-ka-wei,  Ohservatoire  Magnitiqne  et   Hitiorologique.  —  Builetia 

mensuel.    Tome  ztIi.,  1891.    am.  K    Zi-ka-wei,  1692. 

Zurich,  Schweiz.  Departement  dee  Innem.— Graphische  Darsteilung  der 

echweiierischen  hydrometnschen  Beobachtungeu.     1892.    la.  f*.    Sheets. 
For  the  second  half  of  the  year  the  title  is  in  French. 

^_  Tabellarische  ZusammenstelluDg  der  Haupt-Ergebnisse   fur  das- 

Jahr  1869.    f».    Bern,  8.a. 

In  the  French  language  also. 

Schweizerische  Heteorolorische    Central-Anatalt.  -*-  Amialen. 

1890.    Der  '*  Schweiz.  meteor.  Beob."  xxvi.  Jahrg.    4°.    Zurich,  s.a. 
Wcttcrbericht.     1892,  Jan.  1 — ^Dec.  31.    sm.  f».    Sheets. 


Ajipendix  XVI, 


105 


APPIiKDIX  XVI. 
Account  of  Reqbipts  and  Paymients  lor  ihe  year  ending  31st  March  1S93. 


Rbcsipts. 

Patmbkts. 

M,    t.    d. 

£      f.     d. 

Administration  : 

£      9. 

d. 

£    <.    d» 

Balance  from  jear  1891-92  - 

1,703     7  10 

Payment  of  Council  - 

9v3  15 

0 

Secretary 

800     0 

0 

Parliamentarj  Vote  • 

15,300     0     0 

Salaries  and  wages     - 

793     0 

0 

Kent,  fuel,  and  lighting 

731     6 

9 

Bepajment      of      expenses 

Incidental  and  cootin- 

charged  under — 

gent  expenses : — 

(1.)  Tncidental 

Attendance,  cleaning. 

expenses    -    7     8    8 

&c. 

875     5 

4 

(2.)  Expenses 

Furniture  and  fittings 

141     0 

0 

incidental  to 

Expenses    incidental 

iDtemational 

to         International 

Meteorological 

Meteorological  Con- 

Congress   -     1     8    0 

gress 

2     8 

0 

(3.)  Obscrra- 

Pensions 

186  16 

4 

tories             32    4    1 

.. 

4,023   11     5 

41     0     9 

Special  Resbabches 

.         . 

^ 

878  19     8 

Supply  of  Infobiijltion  : 

La  Nu  Mbtkobolog  r : 
Observatories  and  sta- 

Daily    Weather 
Charts        and 

tions 
Salaries:  — Discussion 

2,737     5 

8 

Forecasts        -  285  11     3 

and  reduction  of  ob- 

6  p.m«  Charts   -    25    0    0 
Beports         for 

ser^'ations  - 

1,274  15 

2 

M      ^\  %   ^%               ^X        4    ^V 

Fress      Agen- 

Weather     Informa- 

4,012    0  10 

cies,  &c.                91     0     7 

tion    AND    Fore- 

Telegrams        -  197    3    8 

598  15     I 

CA8TR  : 

Telegraphic  reports  and 

Saim  of  Instbuhbnts,  &c.  : 
Royal          Nary 

storm  warnings,  &c. 
Salaries :  —  Prepara- 
tion and  issue  of  re- 

2,616 19 

0 

account             -  14  13     1 
Mercantile     Ma- 

ports and  forecasts  - 
Inspections  : 

1,829  15 

9 

4,446   14     9 

rine  account     -  19    4    4 

M.O.    (Stations) 
account             -  26     0    0 

59  17     5 

Salaries  aud  trayelling 
expenses     - 

Ocean  Meteorology  : 

\ 

- 

487     7     1 

Commisvions    executed    for 

Salaries :— ^Discussion 

Colonial  and  Foreign  Insti- 

aud reduction  of  ob- 

tutions,  &c 

852     8     8 

serrations  - 

1,656     1 

10 

Commission  charged  on  work 

Expenses  incidental  to 

done  for  Colonies,  &c. 

17     3     7 

the  supply  of  instru- 
ments : — 
Proportion     for    care 
and     issue    of    in- 

stmnients   - 

200     0 

0 

Royal  Navy  - 

829     6 

11 

• 

Mercantile  Marine 
Distant    island      aud 

268  15 

10 

coast  stations 

22     8 

2 

2,476  19     9 

^ 

^^" 

Commissions  executed 

for    Colonial      and 

Foreign  Institutions, 

&c. 

- 

- 

246  18     S 

1 

Balance: 

Cash  at  Bank 

1,399     8 

3 

„    at  Office 

80  19 

11 

Advance  for  travelling 

expenses    - 

20     0 

0 

£ 

1,500     8     2 

£ 

18,072  12  11 

18,072  12  11 

In  the  year  1892-93  the  sum  of  1,551/.  S«.  1  Id,  was  paid  to  the  Tost  Office  on  account  of  inland 
«nd  foreign  telegrams,  allowances  to  clerks,  rental  of  private  wire^,  &c. 
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APPENDIX  XVII. 

LIST  OF  PUBLICATIONS,  &c.  issued  under  the  Authority 

of  the  Meteorological  GounciL 


OPPICIAL. 

Ko.  1.  Report  ot  the  Meteorological  Committee  for  1867.     1*. 

2.  Instructions  for  Meteorological  Telegx'aphy.     New  Edition, 

1891.     Prepared  for  the  use  of  observers  exclusively. 

3.  Fishery  Barometer  Manual.     (New  edition,  1887.)     6rf. 

4.  Charts  showing  the   Surface  Temperature  of  the   South 

Atlantic  Ocean  in  each  Month  of  the  Year.     2$,  6d, 

5.  Report  of  the  Meteorological  Committee  for  1868.     6d. 

6.  Report  of  the  Meteorological  Committee  for  1869.     lOd. 

7.  Quarterly    Weather^Report    for    1869.-- -Parts    I.   to  IV. 

58,  each. 
S.  Barometer  Manual.    (Out  of  print.    See  Nos.  3, 24,  40,  60, 

and  61.) 
9.  Quarterly   AVeather    Report    for    1870.— Parts   I.  to    IV. 

5s,  each. 

10.  Report  of  the  Meteorological  Committee  for  1870.     lOd, 

11.  Contributions  to  our  Knowledge  of  the  Meteorology  of  Cape 

Horn  and  the  West  Coast  of  South  America.     28,  6d. 

12.  Currents  and  Surface  Temperature  of  the  North  Atlantic 

Ocean,  from  the  Equator  to  Lat.  40°  N.,  for  each  month  of 
the  year,  with  a  General  Current  Chart.     2^.  6d, 

13.  A  Discussion  of  the  Meteorology  of  that  Part  of  the  Atlantic 

lying  North  of  30°  N.,  for  the  Eleven  Days  ending  8th 
February  1870.     With  Book  of  Charts,  5s. 

14.  Quarterly   Weather   Report   for    1871.— Parts   I.    to    IV. 

58.  each. 

15.  Report  of  the  Meteorological  Committee  for  1871.     lOrf. 

16.  Quarterly    Weather    Report   for    1872.— Parts  I.   to    IV. 

5s,  each. 

17.  Report  of  the  Meteorological  Committee  for  1872.     1*. 

18.  Contiibutions  to  our  Knowledge  of  the  Meteorology  of  the 

Antarctic  Regions.     2s.    • 

19.  Quarterly  Weather  Report  for  1873. — Parts  I.  to  IV.  5s.  each. 

20.  Charts  of  Meteorological  Data  for  Square  3.  Lat.  0°— 1()°N. 

Long.  20°  —  30°  W.,  and  Remarks  to  accompany  the 
Monthly  Charts,  which  show  the  Best  Routes  across  the 
Equator  for  each  Mouth,  &c.     20^. 

21.  Report,  of  the  Proceedings  of  the  Meteorological  Congress 

at  Vienna.     1873.     Is. 

22.  Report  of  the  Meteorological  Committee  for  1873.     4d. 

23.  Report  of  the  Proceedings  of  the  Conference  on  Maritime 

Meteorology  held  in  London,  1874.    2s, 

24.  Instructions   in   the    Use   of  Meteorological    Instruments. 

[Reprinted  1892.]     2«.  6d. 

25.  Quarterly  Weather  Report  forl874. — ^Parts  I.,  IL,  and  IV., 

5s,  each.     Part  III.,  5s.  9d, 

26.  Report  of  the  Meteorological  Committee  for  1874.     6d, 
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LIST  OP  PUBLICATIONS,  &.Q.— continued. 

No.  27.  Charts  of  Meteorological  Data  for  the  Nine  10°  Squares  of 
the  Atlantic  which  lie  between  20°  N.  and  10°  S.,  and 
extend  from  10°  to  40°  W.,  with  accompanying  Remarks^ 
ending  with  the  Best  Routes  across  the  Equator.     24f  • 

28.  Contribution  to  the  Meteorology  of  Japan.   By  Staff-Com- 

mander Thomas  H.  Tizard,  H.M.S.  Challenger,     Is, 

29.  Report  of  the  Meteorological  Committee  for  1875.     4rf. 

30.  Quarterly     Weather     Report    for    1875.— Parts    I.— IV. 

^8,  each. 

31.  Report  of  the  Meteorological  Committee  for  1876-7.    3*.  5</. 

32.  The  Meteorology  of  the  North  Atlantic  during  August  1873, 

with  31  Synoptic  Charts.     With  Book  of  Charts.     15*. 

33.  Quarterly  Weather  Report  for  1876  (New  Series).— Part  I., 

Qs, ;  Parts  II.,  III.,  and  IV.,  o^.  each. 
*33a.  Meteorological    Observations   at   Stations  of   the    Second 
Order  for  the  year  1876. 
33b.  Meteorological    Observations  at   Stations   of  the   Second 
Order  for  the  year  1877. 

34.  Contributions  to  our  Knowledge  of  the  Meteorology  of  the 

Arctic  Regions. — Vol.  I.  :  Part  I.,  2s, ;  Part  II.,  10*. ; 
Part  III.,  65. ;  Part  IV.,  os. ;  Part  V.,  Gs, 

35.  Report  of  the  Meteorological  Council  for  1877-8.     1*. 

36.  Report  of  the  Proceedings  of   the  Second    International 

Meteorological  Congress  at  Rome,  1879.     \s,  6d, 

37.  Report  on  the  Meteorology  of  Kerguelen  Island.     By  Rev. 

S.  J.  Perry,  S.J.,  F.R.S.     3*. 

38.  Report  of  the  Meteorological  Council  for  1878-9.     5d, 

39.  Meteorological  Observations  at  Stations  of  the  Second  Oixier 

for  the  year  1878.     20*. 

40.  Aids  to  the  Study  and  Forecast  of  Weather,  by  W.  Clement 

Ley,  M.A.     1*. 

41.  Report  of  the  Meteorological  Council  for  1879-80.     1*. 

42.  Report  of  the  Meteorological  Council  for  1880-81.     1*.  2d, 

43.  Meteorological  Charts  for  the  Ocean  District  adjacent  to  the 

Cape  of  Good  Hope,  with  accompanying  Remarks. 
Charts,  25s, :  Remarks,  7^. 

44.  Report  on    the   Gales  experienced  in    the   Ocean   District 

adjacent  to  the  Cape  of  Good  Hope,  between  Lat.  30° 
and  50^  S.,  and  Long.  10°  and,  40°  E.,  by  Capt.  H. 
Toynliee,  F.R.A.S.     7*.  6d, 

45.  Meteorological  Observations  at  Stations  of  the  Second  Order 

for  the  year  1879.     20*. 

46.  Report  on  the  Storm  of  October  13-14,  1881.  By  Robert  H. 

Scott,  F.R.S.     Is.  6d. 

47.  Rainfall  Tables  of  the  British  Isles  for  1866-80.     CompUod 

by  G.  J .  Symous,  F.R.S.     78,  6d. 

48.  Report  of  the  Meteorological  Council  for  1881-2.     Is, 

49.  Quarterly    Weather    Report    for    1879.        (New    Series.) 

Parts   I.,   II.,   and    III.,   6s,   each  ;    Part  IV.,   5*.   6d. 
Appendices  and  Plates.    27*. 
60.  Quarterly    Weather     Report    for    1880.       (New    Series.) 
Parts  I.  and  II.,  6s.  each ;  Part  III.,  4s. ;  Part  IV.,  6*. 
Appendices  and  Plates.     2Ss, 

♦  The  Observations  at  Stations  of  the  Second  Order  for  the  years  1878-1875  will 
be  found  in  the  Quarterly  Weather  Beport  for  the  respective  years. 
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LIST  OF  PUBLICATIONS,  ix.— continued. 

No.  51.*  Hourlj  Reatlings  from  the  Self- Recording  Instruments  at  the 
Seven  Observatories  under  the  Meteorolo«;ical  Council, 

1881.  (New  Series.)     Part  I.,  10*.  M.    Tarts  IL,  III., 
and  IV.,  2 If.  each. 

62.  Quarterly  Weather  Report  for  1877.  (New  Series.)  Part  I., 
\0s.\  Part  II.,  5j.  ;  Part  III.,  4*.  M,  \  Part  IV.,  6#. 
Appendices  and  Plates.     27<. 

53.  Meteorological  Atlas  of  the  British  Isles.     5s.  6d. 

64.  Hourly  Readings  fi'om  the  Self- Recording  Instruments  at  the 
Seven  Observatories   under  the  Meteorological   Council, 

1882.  Parts  I.  and  II.,  20*.  each;  Part  UL,  22*.  6d.; 
Part  IV.,  26*. 

55,  Quarterly  Weather  Report  for  1878.  (New  Series.)     Parts 

I.,  II.,  III.,  and  IV.,  Gs.  each.  Appendices  and  Plates.  28^. 

56.  Sunshine  Records  of  the  United  Kingdom  for  1881.     4s. 
67.  Meteorological  Observations  at  Stations  of  the  Second  Order 

for  the  year  1880.     345.  6rf. 

58.  Report  of  the  Meteorological  Council  for  1882-3.     lOid. 

59.  Charts  showing  the  Surface  Temperature  of  the  Atlantic, 

Indian,  and  Pacific  Oceans.     21^.^ 

60.  Principles  of  Forecasting  by  means  of  Weather  Charts.     By 

the   Hon.  Ralph  Abercromby,   F.R.Met.Soc.      (Second 
edition,  revised.)     2s. 

61.  A  Barometer  Manual  for  the  Use  of  Seamen.     1*.  M. 

62.  Monthly  Weather  Reports  for  1884.   Jan.,  Feb.,  March,  May  • 

— Nov.,  1*.  6d.  each.     April  (with  2  Appendices),  2s.  6</. 
Dec.,  Is.  9d. 

63.  Hourly  Readings  from  the  Self -Recording  Instruments  at  the 

Seven  Observatories  under  the   Meteorological  Council, 

1883.  Parts  I.,  II.,  and  III.,  21*.  each  ;  Part  IV.,  30*, 

64.  Report  of  the  Meteorological  Council  for  1883-4.     1*.  2d. 

65.  Monthly  Weather  Reports  for  1885.    Jan.  to  Dec.,  1*.  6d. 

eacli. 

66.  Meteorological  Observations  at  Stations  of  the  Second  Order 

for  the  year  1881.     35*. 

67.  Report  of  the  Meteorological  Council  for  1884-5.     4*.  4d, 

68.  Monthly  Weather  Reports  for  1886.    Jan.  to  Dec,  I*.  6</. 

each. 

69.  Meteorological  Observations  at  Stations  of  the  Second  Order 

for  the  year  1882.    35*. 

70.  Hourly  Readings  from  the  Self-Recording  Instruments  at  the 

Four  Observatories   under   tho   Meteorological  Council, 

1884.  Part  I.,  12*. ;  Part  II.,  10*. ;  Part  HI.,  10*.  6d. ; 
Part  IV.,  15j. 

7 1 .  Synchronous  Weather  Charts  of  the  North  Atlantic  and  the 

adjacent  Continents.    Aug.   1,  1882,  to  Sept.  3,    1883* 
Parts  I.  to  IV.     (33  sheets  each.)     17*.  each. 

72.  Report  of  the  Meteorological  Council  for  1 885-86.     Sd. 

73.  Meteorological  Observations  at  Stations  of  the  Second  Order 

for  the  year  1883.     30*. 

74.  Hourly  Readings  from  the  Self-Recording  Instruments  at  the 

Four   Observatories   under  the  Meteorological  Council, 

1885.  Parts  I.  and  IL,  11*.  each;  Part  III.,  10*.  6d.; 
Part  IV.,  12*. 

*  For  the  yean  1874-1880  the  Hourly  Beadingt  were  issued  in  lithographed 
form.    Price  SO*,  per  annum. 
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LIST  OF  PUBLICATIONS,  &o.— continued. 

No.  75.  Report  of  the  Meteorological  Council  for  1886-87.     Sd, 

76.  Charts  •howing  the  Mean  Barometric  Pre:(sure   over  the 
Atlantic,  Indian,  and  Pacific  Oceans.     10^.  6d,     Supple- 
mentary Chart,  6d, 
♦77.  Monthly  Weather    lieports   for   1887.     January  to  April,, 
Is.  6d,  each.      May  to  December,  in  wrapper,  12*. 

78.  Meteorological  Observations  at  Stations  of  the  Second  Order 

for  the  year  1884.    S2s. 

79.  Report  of  the  Meteorological  Council  for  1887-88.     1*. 

80.  Daily  Weather  Charts  for  the  period  of  six  weeks  ending 

Juno  25,  1885,  to  illustrate  the  tracks  of  two  cyclones 
in  the  Arabian  Sea.     10^. 

81.  Hourly  Readings  from  the  Self-Rccording  Instruments  at  the 

Four  Observatories  under  the  Meteorological  Council, 
1886.  Parts  I.,  II.,  and  III.,  10*.  (id,  each.  Part  IV., 
12j?.  6d, 

82.  Meteorological  Observations  at  Stat  ions  of  the  Second  Order 

for  the  year  1885.     31*. 

83.  Metoorological   Observations   at  the  Foreign    and   Colonial 

Stations  of  the  Royal  Engineers  and  the  Army  Medical 
Department.     1852-1886.     23*. 

84.  Report  of  the  Meteorulogical  Council  for  1888-89.     5^^. 
185.  Weekly  Weather  Report  for  the  year  1888.  VoL.V.    Second 

Series.  4d.  per  week.  With  Appendices  and  Monthly 
Supplementit,  pnced  separately. 

86.  Weekly    Weather  Report  for  the  year   1889.     Vol.    VL 

Second  Series.  6rf.  per  week.  With  Appendices  and 
Monthly  Supplemental,  priced  separately. 

87.  Weekly  Weather  Report  for  the  year  1890.   Vol.  VII.  Third 

Series.  6d.  per  iVeek.  With  Appendices  and  Monthly 
Supplements,  priced  separately. 

88.  Meteorological  Observations  at  Stations  of  the  Second  Order 

for  the  year  1886.     25*. 

89.  Meteorological  Observations  made  at  Sanchez,  Samaoa  Bay, 

St.  Domingo.  1886-88.  By  the  late  W.  Reid,  M.D.  Ss.6d. 

90.  Cyclone  Tracks  in  the  South  Indian  Ocean.    From  informa- 

tion compiled  by  Dr.  Mcldrum,  C.M.G.,  F.K.S.    7s. 

91.  Report  of  the  Meteorological  Council  for  1889-90.     7irf. 

92.  Meteorological  Charts  of  the  portion  uf  the  Indian  Ocean 

adjacent  to  Cape  Guardafui  and  Ras  Hufun.    69. 

93.  Harmonic  Analysis  of  Hourly  Observations  of  Air  Tem- 

perature and  of  Prespure  at  British  Obser\''atories.     12*. 

94.  Hourly   Means  of  the  Readings  obtained  from   the   Self- 

Recording  Instruments  at  the  Four  Observatories  under 
the  Meteorological  Council,  1887.     16*. 

95.  Meteorological  Observations  at  Stations  of  the  Second  Order 
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scription, including  Supplements  and  Appendices,  post 
paid,  30*. 

*  Publication  continued  after  this  year  as  a  Supplement  to  the  Weekly  Weather 
Beport. 

t  The  publication  of  the  Weekly  Weather  Report  began  in  February  1878. 
Ammal  subscription,  1878-1883,  12*.  6^.;  1884-1887,  21s.  2d, 
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4.  Routes  for  Steamers  from  Aden  to  the  Straits  of  Sunda  and 
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Meteorologicul  Institute  of  the  Netherlands.     6d, 

5.  On  the  Winds,  &c.  of  the  North  Atlantic  along  the  Tracks 

of  Steamers  from  the  Channel  to  New  York.  Translated 
fi'om  a  Paper  issued  by  the  Deutsche  Seewaite,  Hamburfir. 
6d. 

6.  Report  of  the  Proceedings  of  the  Meteorological  Conference 

at  Leipzig.     1872.     U. 
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14.  Report    of   the  International    Meteorological    Committee* 
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"15.  Report  of  the  Second  Meeting  of  the  International  Meteoro- 
logical Committee,  held   at  Copenhagen,  August   1882. 
2s.  6d. 

16.  Report  of  the  Third  Meeting  of  the  International  Meteoro- 

logical Committee,  held  at  Paris^  September  1885.     Is. 
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The  execatiTe  officers  are,  as  stated  in  the  laat  Report  :— 

Mr.  R  H.  Sooit,  M. A.,  F.B.S.,  Secretary. 
Nav.-Lieut.  C.  W.  Baillle,  ILN.^  F.R.A.S.,  Marine  Super- 
intendent. 

The  Beport  is,  as  usual,  divided  into  four  sections  or  parts : 
L  Ogean  Meteobology. 

IL  WfiATHEB  TeLEG&APHT. 

III.  Laxd  Metborologt. 

IV.   MlSCELLAKEOUS. 

PART  I. 
Ocean  Metsoboloot. 

CoUeetion  of  Information. — The  practice  followed  by  the  Office  Ooll«ction  of 
in  the  collection  of  information  has  been  to  supply  observers  with  infonuition. 
a  complete  outfit  of  veriBed  instruments^  on  the  condition  of  their 
returning  the  instruments,  and  the  log  of  observations  made  with 
them,  to  the  Office  at  the  completion  of  the  voyage. 

The  instruments  supplied  are: — 
One  barometer ;  six  thermometers,  with  a  screen ;  four  hydrometers. 

The  first  record  of  observations  is  made  in  a  rough  book 
supplied  for  the  purpose,  which  is  retmned  by  the  Captain,  who 
copies  the  observations  into  a  regular  form  of  log  kept  for  the  Office. 
As  regards  the  Royal  Navy,  Her  Majesty's  ships  are  supplied  by 
the  Office  with  the  meteorological  instruments  used  in  the  Service, 
and  the  Oouncil  are  glad  to  say  that  they  receive  from  time  to  time 
meteorological  logs  of  high  value  from  this  source. 

In  order  to  facilitate  the  communications  between  the  Office  and 
the  observers,  agencies  are  established  at  some  of  the  principal 
^{K)rts^  and  instruments  are  supplied  direct  from  them  to  the  *  * 


6 


Report  of  the  Meteorological  CounciL 


Collection  of         The  following  18  a  list  of  the  agents  at  present  in  connexion  with 

inf armation.       ^h^  OStCe : — 

Aberdeen,  J.  B.  Jones,  Navigation  School. 
CordifF,  T.  S.  ^insley.  Bate  Docks. 
Dandee,  Capt.  A.  Wood,  Narigation  School. 
Gla^ow,  Messrs.  D.  McGregor  and  Co.,  Clyde  Place. 
Greenock,  Messrs.  D.  McGvegor  and  Co.,  Brymner  Stre#t. 
Hull,  Z.  Scapinff,  Trinity  House. 
Liverpool,  J.  Gill,  Nautical  College. 
Southampton,  Capt.  D.  Forbes,  High  Street. 

Occasionally  captains  are  supplied  at  ports  where  there  are  no 
agencies,  and  in  these  oases  the  instrumenta  are  sent  direct  from 
the  Office  in  London. 

A  set  of  instruments  is  kept  ki  working  ordar>«t  ike  Office  in 
London,  and  at  each  agency,  for  the  purpose  of  instructing  observers 
in  the  handling  and  reading  of  ail  the  instruments.  A  notice  to 
captains  is  frequently  distributed  to  vessels  lying  in  the  various 
London  docks,  and  copies  of  it  are.  also  supplied  io  each  j^^edct  for 
circulation.  i 

Various  publications  (see  pp.  94*-99)  ^re  presented  by.ihe  Council 
to  observers  who  supply  the  Meteorological  Office  witli  thoroughly 
well  kept  logs,  in  recognition  of  their  co-operation  in  a  work  whica 
is  calculated  to  be  of  very  great  advantage  to  navigators  and  to 
science  generally* 

Appendix  I.  (p.  23)  contains  a  list  of  all  the  observers  who 
during  the  past  year  have  contributed  logs  classed  as  <'  exceUent." 
Several  of  these  observers  have  regularly  co-operated  with  the 
Office  for  many  years.  The  names  which  appear  in  th«  list  for 
the  first  time  are  as  foUow : — 


Kecogmtioii  of 

''exceUent" 

obeerrew. 


Obserrer's  Name. 


AJford,P.      . 

Campbell,  J.  J.  W.  (Surgeon) 
Chesahirey  6.  H.       -  . 

Cuai^  H.  E.  P.,  E.N. 
Davidson,  D.  C. 
Davidson,  R. 
Davis,  G.  W. 
Elliott,  C.      - 
Eraser,  C.- 
Lewes, P.  v.,  E.N.    - 

.  Lindley,  G.  B.,  B.K 

,  ,  14cKin9trj,  E.  B.,  B.N.B.     - 
Jdarescaux,  A*  K  H.,  B.N.    - 
MargesBon,  W.  B.  D.,  B.N.  - 
Murray,  R.  G.,  B.N.B. 

•    Nicol,  B.       - 
'Pfentin,  W.     - 
Philip,  W.,  Junr. 
Itob^tson,  T.  -  • 

K  Smith,  Ji 


Ship. 


w 


!• 


•  .*-! 


S.S.  '« MoDarch.*' 
S.S.  «  Diana." 
S,S.  "  Al^gate." 
H.M.S.  "Dart" 
"  Loch  Bannoch.** 
SS.  "Diana.** 
S.S.  "Alberto." 
S.S. "  WOcandia.^' 
S.S.  "  MassUia/.'. 
H.M.S.  «  BUmche." 
H.M.S.  «  Blanche.'* 
S.S.  •*  Gennamc." 
H.M.S.  "  Dart," 
H,M.S.  "  Egeria," 
S.S.  «  Britannia." 
S.S.  «  Germanic." 
S.S.  "  Wilcannia.'^  - 
'*8slamis.** 
S,S.  ^Active.". 
S.S. "  Danera.*' 


HV 
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The  total  number  of  Meteorological  logs  received  in  the  year  Characteri;  oi 
endinff  March  31,  1894,  wa«  161,  of  which  139,  or  87  per  cent.,  J^«»  received. 
have  been  classed  as  either  ''  excellent ''  or  '^  very  good." 

The  Conneil  have  also  received,  through: the  Ocean  Steamship 
Onbpaiijr cf' liirerpool,  a  constdemblenmnber  of  ships  log8,*mQsd(y 
from  voyages  to  and  from  the  China  Seas,  vi&  Suez. 

The  Council  take  this  opportunity  of  expressing  their  best  thanks 
to  the  observers  who  have  assisted  them  during  the  past  year. 

They  regret  to  have  to  announce  the  deaths  of  two  of  their 
observers ;  Captain  John  Gray,  who  had  supplied  most  valuable 
information  in  the  logs  of  his  nnmerons  whaling  and  sealing 
vpyagee,  and  Captain  I.  E.  Thonqwan  of  the  *'  Mon«xeh»'^  H;M. 
Cable  Ship. 

Appendix  II.  (p.  25)  gives  a  list  of  the  meteorological  logs  sLiid 
of  meteorological  reports  from  stations  abroad,  received  at  the 
OScfi  during  the  year^ 

The  following  summary  of  the  voyages  of  the  ships  observing  Districts  from 
fcr  the  Office  mwws  the  districts  from  which  observations  were  i^^  observa- 

•         I     1        •  1  tlOnS  SLTQ 

received  durmg  the  year : —  obtained. 


To  Baffin's  Bay  or  Greenland    - 
„  North  Am^ica,  East  Coast 

9,  99  9>  West        „ 


3 

16 
9 
3 
o 
11 
5 


Off  East  Coast  of  North  America 
To  West  Indies  .  -  -  - 

,f  South  America,  East  Coast  «•  -  - 

99  99  99  west         99         " 

^  Australia  and  New  Zealimd,  Ti&  Cape  of  Good  Hope  32 

„                 „                 „          via  Suez           .            .  9 

At  Australian  stations   -            •            -            -            «  2 

To  India,  vi&  Suez         .....  12 

jj  India,  viA  Cape  of  Good  Hope         -            -            -  14 

ff  China,  viA  Suez       ....            -  5 

In  China  Seas  .            -            -            -             -            •  2 

To  Ci^  of  Good  Hope  and  East  Coast  of  Africa          -  7 

Off  East  Coast  of  Africa            ....  3 

To  Antarctic  Seas         -            ....  4 

To  MediteiTaneaa  Ports            ....  3 

Betireen  British  Ports  .            -            -            -            -  4 

To  Continental  Ports    -             -            .            -            -  2 

Red  Sea  Charts. — These  charts  have  now  been  all  completed, 
and  the  work  will  be  issued  in  the  couree  of  the  year. 

Current  Charts  for  all  Oceans,— In  the  Council's  Report  for  Current  charts 
the  year  1892  it  was  stated  that  a  considerable  amount  of  informa  ^^^  ^  oceans. 
tion,  some  25^000  observations  in  all,  had  been  obtained  from 
Joreign  authorities  in  order  to  supplement  the  records  of  currents 
.derived  fcom  English  sources  of  information.  During  the  year 
now  under  review  a  further  instalment  of  some  2,000  observations 
ior  the  Paeifio  Ooean  has  been  obtained  from  Geimony,  exhausting 
«tbeir  data»  and  the  Coundl  are  of  opinion  that  they  have  now 
jpfOOiired.  nearly  all  the  trustworthy  ciurrent  observations  in 
eiiitence^  at  least  in  the  archives  of  the^  various  meteorological 
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Cuitent  chirti.  bureaus  in  Europe.    The  somewhat  difficult  task  of  preparing 

the  data  thus  colleoted  for  publication  is  now  being  undertaken^ 
for  which  purpose  generalised  results,  indicating  the  most  probable 
set  of  the  currents,  haye  to  be  obtained  from  a  multitude   of 
separate  and  often  diyeigent  obserrattoms  an  q^ration  requiiing- 
the  exetx^ise  of  mudi  oare  and  judgment 

Hie  Meieorology  of  the  South  Sea. — This  investigation  has 
made  steady  progress  during  the  year,  but  none  or  the  final 
charts  have  as  yet  been  placed  in  the  engraver's  hands. 


Stock  of 
inslnimenis 
belongiDg  to 
the  Office. 


Admioistni- 
tire. 


Daily  and 
Weekly 
Weather 
Beports. 


The  South  Atiantic  and  We»t  Coast  of  South  wdmemo.— The 
preparation  oflogs  and  extraction  of  data  for  this  district,  extending 
from  10*  E.  to  lOO*'  W.  Longitude,  is  being  actively  prosecuted, 
lu  the  South  Sea,  the  southern  limit  of  the  area  to  be  discussed 
is  given  by  the  northern  limit  of  the  South  Polar  Ice. 

Suppiif  and  Stoch  of  Instruments. — In  Appendix  III.  (p.  31) 
is  jpv^^  A  list  of  the  meteorological  instruments  supplied  by  the 
Office  to  ships  in  the  Royal  Navy  during  the  year,  with  a 
statement  for  the  31st  March  1894  of  the  stock  and  distributioa 
of  the  instruments  standing  on  the  books  to  the  account  of  the 
Admiralty.  The  recent  augmentation  of  the  number  of  ships  in 
commission  and  in  reserve  has  led  to  the  necessity  of  providing  a 
considerably  larger  stock  of  instruments  than  had  been  required  in 
former  years. 

Appendix  IV.  (p.  32)  gives  similar  information  with  regard  to 
the  disposal  of  the  other  instruments  belonging  to  the  Office^ 
remainiog^in  store^  or  which  have  been  supplied  to  the  Mercantile 
Marine,  and  to  observatories,  telegraph  stations^  &c. 

PART  II. 
Wbatreb  Telegraphy  avd  Fobecasts* 

There  have  been  no  serious  interruptions  of  tel^aphic  com* 
munication  during  the  year,  excepting  that  the  caUe  to  Jersey 
broke  down  in  January,  and  communication  was  not  restored  for 
a  fortnight. 

Among  the  observers  the  chnnges  have  been  numerous.  At 
Holyhead  Mr.  T.  Chope  has  succeeded  Captain  S.  Richards,  at 
Hurst  Castle  Mr.  E.  T.  Tremble  has  succeeded  Mr.  G.  G.  Apple- 
ton,  at  Parsonstown  Mr.  J.  Perry  has  succeeded  his  brodier 
Mr.  W.  J.  Perry,  at  Pembroke  Mr.  S.  Blake  has  been  succeeded  by 
Mr.  Knotty  and  at  Prawie  Point  Mr.  W.  Hewitt  by  Mr.  Michael 
Holmes. 

A  list  of  the  British  telegraphic  reporting  stations  is  given  in 
Appendix  XI.  (p.  64),  and  Foreign  stations  in  Appendix  XL 
(p.  68). 

An  important  addition  has  been  made  during  the  year  to 
the  information  received  from  foreign  stations,  the  Portuguese 
Meteorological  Office  having  commenced  the  <laily  transmisflion  of 
reports  from  two  stations  in  the  Azorea 
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The  work  in  this  branch  of  the  Office  continues  to  increase. 
The  Daily  and  Weekly  Weather  Reports^  in  particular,  have  been 
extended  and  improved. 

IiupeeHon  of  the  Telegraphic  Reporting  Stations. — The  tele-  Ingpeetionof 
graphic  reporting  stations  have  been  inspected  daring  the  year,  in  ^^^  Stations. 
England  by  Mr.  Ley,  in  Scotland  by  Mr.  Buchan,  and  in  Ireland 
and  Wales  by  Mr.  Scott.    The  reports  submitted  by  the  Inspectors  ^ 
to  the  Council,  which  are  printed  in  Appendix  V.  (p.  33),  show 
that  the  efficiency  of  the  service  continues,  to  be  satisfactorily 
maintained. 

.    Discussion  and  PMication  of  the  Information  received. — ^The  Diaciisaton  of 
practice  of  the  Office  in  collecting,  discussing,  and  disseminating  tbe  reports, 
the  meteorological  information  received  by  tdegraph  is  described 
in  Appendix  X.  of  the  Beport  for  1891.     The  Daily  Weather 
Report  has  appeared  regularly  daring  the  year ;  for  details  see 
that  Appendix.     It  is  distributed  free  of  cost  a    follows : — To  Distribatioa 
newspapers,  seven  copies;  to  seaports,  for  public  exhibition^  71  of  reports, 
copies ;  to  Government  offices  and  public  institutions,  79  copies ; 
to  correspondents  of  the  Office,  61  copies ;  and  to  foreign  meteoro- 
logical establishments,  35  copies.    Nearly  200  copies  are  issued 
r^ularly  to  subscribers. 

The  Weekly  Weather  Beport,  with  its  Monthly  Appendices, 
has  also  appeared  regularly  ;  for  particulars  of  this  publication  see 
Appendix  VI.  (p.  52). 

Public  display  at  the  Meteorological  Office  in  London  of  the  State  Dtolay  of 
of  the   Weather  on  British  Coasts. — ^This  arrangement,  which  was  fJoJ^^UJ "* 
made  with  a  view  to  the  earliest  possible  supply  to  the  public  of  the  oilloe. 
latest  information  as  to  the  weather  rec^ved  from  t]ie  principal 
points  on  the  eastern,  southern,  and  western  coasts,  has  been  regu- 
larly carried  out,  and  it  is  believed  with  general  public  approval. 
It  supplies  at  9.30  a.m.  and  3  p.m.  every  week  day  the  substance 
of  the  reports  received  by  telegraph,  of  the  state  of  the  weather  and 
sea  at  tiie  following  stations  :  Yarmouth,  Dungeness,  the  Needles 
(Hurst  Castle)}  Scilly,  Holyhead,  and  Valencia,  and  this  is.  dis- 
^yed  in  a  conspicuons  manner  on  the  firont  of  the  Office^  63, 
Victoria  Street,  &W. 

Supply  of  Forecasts    to    the  Fleet.— At   the  request  of   the  ^^'S"**  ^^^ 
Adminilty  daily  forecasts  were  supplied  to  the  Commander-in-  ^  ®^^^^ 
Chief  of  the  ^*  A  "  Fleet  during  the  continuance  of  the  Manoeuvres, 
as  in  previous  years,  and  also  to  the  Commander-in-Chief,  Devon- 
port.     This  latter  service  is  continued  throughout  the  year.    It 
commenced  at  the  end  of  1890. 

Weather   Forecasts. — ^Forecasts   are  prepared     three  times   a  Forecasts, 
day,  namely,  at  11  a..m«,  at  3.30  p.m.,  and  8.30  p.m.     The  Fore- 
casts prepared  at  11  a.m.,  on  the  information  derived  from  the 
8  a.m.  reports,  refer  to  the  probable  weather  between  noon  on  the 
day  of  issue  and  noon  on  the  following  day.     They  are  pnbiidy 
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exhibited  in  Beveral  places  in  London/  and  are  •upplied  to  the 
afternoon  editiona  of  the  newspapers.  The  3^0  p.Di.  Forecasts  are 
employed  for  storm  warnings  onlj,  excepting  in  the  hay  harvest 
season,  when  they  are  issued  as  subsequently  explained.  The 
forecasts  at  8.30  p.m.  are  qpeoially  prepoired  for  publioaftion  in  the 
morning  newspapers,  but  aU  the  foreeaats  are  avaflabia  fior  the 
infonnation  of  anyone  who  applies  for  them  at  the  Office. 

Inqniries  st  the      1^^  inquiries  received   through   the  Post  Office  for  special 
^^  forecasts  during  the  year  amount^  to  76,  and  the  personal  appli- 

cations to  74  The  rules  of  the  Office  relating  to  such  inquiries 
are  stated  in  Appendix  YI.,  p.  55. 

The  results  of  a  comparison  of  the  Forecasts  issued  at  8.^30  am. 
during  the  year,  with  the  weather  actually  experienced,  axe  given 
in  Appendix  YIJ.  (p.  56).  The  foUomng-aunmary  sh^ws  the 
successes  and  failures  over  the  whole  United  Kingdom,  estimated 
as  explained  in  that  Appendix. 


Foreoaits, 


i  ^ 


TeBtmgof 
Forecasts* 


SuMMAfiT  of  Results  of  8:30  p.m;  Foeeoasts,  18&3-94. 


Per-centagef, 

ToIaIimii^ 

Districts. 

Complete 
SuooeM. 

SttOOHt. 

Fntiia* 
Failnro. 

Totia 

Fiaiure. 

ceutage  of 
Suoews. 

SCOTLAIVP,  N.  - 

59 

26 

10 

5 

85 

„          E.   -        - 

67 

27 

10 

6 

84 

59 

26 

12 

3 

85 

„        B.     -        - 

51 

26 

10 

3 

87 

MitDLAlO)  CouKTns  - 

00 

24 

12 

4 

84 

EveLXKD,  S.     -       - 

65 

24 

9 

2 

89 

SC0TI«ANI>,  W.  - 

57 

23 

13 

7 

80 

Englavd,  N.W. 

59 

24 

11 

6 

88 

1,                 B«  fT  •                 " 

60 

23 

11 

6 

83 

lBBLiLHI>,  N.      -         - 

57 

26 

9 

8 

83 

„        8.     -        - 

55 

27 

10 

8 

82 

Summary  - 

59 

25 

n 

5 

84 

*  Note « partial''  implies '< more tkaa  half .** 

The  foUowbg  table  shows  for  each  year  from  1884  to.  1893, 
inclusiye,  the  per-centagee  of  complete .  and  partial  success  of  the 
Forecasts  issued  at  8.30  p.aL  for  the  whole  year.  It  will  be  seen 
that  die  total  for  **  complete  success  "  was  highest  in  1893. 


*  Vis.,  in  tlie  City  at  the  llansion  House,  Uoyd's  Booms,  Messrs.  R.  ft  J.  Beck's 
Oomhill,  and  Messrs.  de  la  Rue  &  Co.'s,  BnnhiU  Bowi  in  the  West  End,  in  tha 
libraries  of  the  House  of  Lords  and  the  House  of  Commons ;  at  Messrs.  Billot's, 
St.  Martin's  Lane ;  Messrs.  Stanford's,  Charing  Cross ;  Messrs.  Negretti  &  Zambra's, 
B^^nt  Street;  and  Messrs, Fastorelli's,  New  Bond  Street;  and  at  the  Offlor,  689 
Victoria  SoRGOt*. 
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FfiB-OENTAGES  of  Besults  of  FoBEOASTS  for  the  wholo  of  the 

Bbitish  Isles. 


Year. 

Complete 

Partial,  i^,, 

moretnan 

HalfSuooeflBj 

Total 
Sacoess. 

1064          .    ^. 

« 

50  • 

31 

81 

1886             -     . 

• 

50 

34 

84 

1886 

. 

49 

81 

80 

1887 

- 

52 

82 

84 

1888 

- 

51 

81 

82 

— • 

1889 

. 

49 

82 

81 

1890 

- 

50 

82 

82 

f 

1891 

. 

50 

80 

80 

1892 

• 

46 

33 

79 

t  ^    • 

1898 

- 

59 

25 

84 

* 

Avenge 

- 

51 

31 

82 

Hay  Harvest  ForecasU,r-^The  Council  renewed  ia  1893  the  Hay  Harvest 
UflR^nmde  in  previous  yeimtotiie  Boyal  AgiAeultural.£0oiety5  the  ^oieeaata. 
Boyal  Dublin  Society»and  the  Highland  aad  Agricultonal  Sooieiy 
to  send  Daily  Forecasts  ffratis  during  the  haymaking  season  to  a 
number  of  observers  selected  by  those  Societies^  on  two  conditions^ 
Yiz.,  that  the  information  should  be  made  known  as  widely  as 
possible^  and  a  record  of  the  weather  actually  experienced  sent 
weekly  to  the  Office.  The  Societies  accepted  the  proposal^  and 
the  Forecasts  were  issued  as  shown  in  the  following  table  >-^ 

List  of  those  who  received  Hay  Habyest  Fobeoasts 

in  1893. 


IMftriota. 

To  whom  Mnt. 

Address. 

0. 

■ 

8COTLA2n>,  N. 

Bev.  Dr.  Joass 
Major  Smith    • 

Golspie. 

Munlochy,  Inverneie. 

SOOXLAKD,  E.       -' 

T.  Wilaoii 

Glamis  Castle,  by  Eocfrr. 

1. 

C.  Pirrie 

Bothiemay,  Muntly. 
DalnaUne,  Abezfefdy..- 

» 

T.  Bett 

Sir  J.  ITilaon  - 

Chillinffham  Bama,  Chattoifti 
Noruumberiand. 

2. 

EireLAHDy  N  JL     < 

J.  Turner 

The  Grange,  Ulceby. 

' 

W.  Birkheck  - 

High  House,  Thorpe,  Norwiolu 

9. 

Enolaitd,  E. 

Sir  J.  B.  Lawes,  Bt,  and 

Bothamsted,  Harpenden. 

Sir  J.  H.  Gilbert,  Fh.T>. 

^ 

Boyal        Agricnltnral 

Cirencester. 

i.'.*: 

College. 
Major  Rwbeiy 
T.  H.  Itktxrsfield       -  - 

Warwick. 

Barrow,  Breseley,  Salop.  ' 

1 

'  ^ 

E.  B.  Haseovrt-Vemon 

Grore^HaU,  £fl(Bt  Betfocd*      - 

( 

C.  Whitehead  - 

Banning  Hoase^  Maidstone* 

5. 

EvOLAKByS.          -< 

E.  P.  Sqnar^  - 

The  Moot,  Downton,  Wilts. 

« 

I 

M.  J.  Sutton  - 

r 

W.CaMer       - 

Caatle  Hill,  Palieoch,  Doni* 

». 

, 

barton. 

%  * 

'   6. 

BconjLSD,  W»    -< 

Sir  M.  J.  Stewart,  Bt., 

Ardwell,  Stranraer. 

.  ^ .  1 

•  . 

M.P. 

t    .' 

^^ 

J.  8.  B.  Baliingia 

Eallabos  House,  lalay. 

7. 

JLsQLXKDf  N.W.     • 

G.  W.  W»y  - 

Leybnm,  Yorkshiw.           .    , 

♦   •  .  V 


'ulture. — A*  stated  iDjpreriotu 
imuDication  with  the  Board  o{ 

;  greater  publicitr  during 
forecaate   prepared  in   the 
■'  'M."  ,'*>-''°'*''*S  "^  August  a  letter  waa 
iO^^ik  that  the  afmnoon  foreoasttL 
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ihe  8«me  as  tboee  supplied  for  hay  harvest  purposes,  should  be    ForeeaHt  to 
sent  to  ihem  daily  for  transmission  to  selectCNl  stations  in  Essex  ^unf  i^e. 
and  Northumberland.    This  serviee  was  at  once  commenced  and  ^^ 
continued  for    two    months.      The  following  report    has  been 
receiyed  by  the  Couneii  as  to  the  results  of  this  experiment : — 

Board  of  Agriculture, 
4,  Whitehall  Place,  London,  S.W., 
Sib,  April  21,  1894. 

I  JkM  directed  by  the  Board  of  Agriculture  to  transmit  a 
memorandum  on  the  subject  of  the  experimental  issue  of  weather 
forecasts  in  the  course  of  last  autumn, 

I  am^  &a 
(Signed)        Biohard  Dawson, 
Bobert  H.  Scott,  Esq.,  Secretary^  Assistant  Secretary. 

Meteorolc^cal  Office, 

63,  Victoria  Street,  S.W., 

Weather  Forecasts  during  Harvest,  1893. 

The  Board  of  Agriculture,  with  a  view  to  test  the  value  of  the 
weather  forecasts  issued  by  the  Meteorological  Council,  and  the 
disposition  of  Agriculturists  to  make  use  of  these  warnings 
during  harvest,  arranged  for  an  experimental  transmission  of  the 
forecasts  issued  every  afternoon  during  the  months  of  August  and 
September  1893.  These  were  sent  by  telegraph  to  nearly  two 
hundred  selected  telegraph  offices  in  the  rural  districts  of  the 
counties  of  Essex  and  Northumberland. 

The  Post  Office  Authorities  undertook  to  facilitate  the  despatch 
of  these  messages,  the  local  postmaster  being  instructed  to  have 
them  posted  up  in  a  conspicuous  pontion  in  the  window  of  the 
post  office  immediately  on  arrival.  The  time  of  recdpt  was  about 
4.30  p.m.  daily,  and  such  reports  as  have  been  received  by  the 
Board  of  Agriculture  from  the  districts  to  which  messages  were  sent, 
dispose  them  to  believe  that  considerable  reference  in  arranging 
their  next  day's  work  was  made  to  the  forecasts  thus  exhibited  by 
farmers  resident  within  short  distances  of  the  several  offices,  and 
by  others  who,  by  means  of  messengers,  were  in  communication 
with  the  towns  and  villages. 

Specific  observations  made  daily  at  Morpeth  in  Northumber- 
land were  very  favourable  to  the  approximate  accuracy  of  the 
forecasts,  the  direction  of  the  wind  being  the  item  in  which  the 
warnings  were  occamonally  in  error.  In  the  Allendale  district -of 
the  same  county  a  material  saving  of  money  by  the  economising  of 
labour,  by  pre-arrangemeuts  made  on  reliance  in  the  forecasts,  was 
reported  by  one  of  the  vice-presidents  of  the  Newcastle  Farmers 
Club. 

The  comparative  steadiness  of  the  weather  conditions  during 
the  harvest  months  of  last  year,  however,  prevented  a  thorough 
test  of  the  use  of  these  weather  warnings  in  furnishing  reliame 
advice  to  agriculturists  as  to  the  meteorological  conditions  to  be 
expected  in  the  twenty-four  hours  covered  by  the  forecasts,  and 
the  applicability  of  the  system  at  different  seasons  and  to 
more  varied  districts  has  yet  to  be  determined. 
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Wiih  this  view  the  Boacd  of  Agiicultiife  hwe  applied  for  the 
sanction. of  Her  Majesty'a  Treaeuffy  to  the  repetitian  of  the 
experiaaent  id  18M  over  a  wider  area  and  undbr  weather  eoaditioiiB 
likely  to  be  less  uniform,  adectinff  three  eastern  and  three  western 
conntieey  and  varying  the  period  lor  supplying  the  forecasts  so  as 
to  cover  the  time  of  hay  harvest  in  some  cases^  and  that  of  grain 
harvest  in  others. 

Storm  Warnings  far  the  Coast  $  of  the  United  Kingdom. — ^In 
Appendix  VIII.,  p.  57,  are  given  the  names  of  the  stations 
furnished  with  signals  for  Storm  Warnings,  in  accordance  with 
Circular  717  of  the  Board  of  Trade,  issued  in  February  1874. 

These  stations  were,  at  the  end  of  March  1894,  175  in  number, 
situated : — 

85  in  England,  16  in  Wales,  47  in  Scotland,  21  in  Ireland, 
8  in  the  Isle  of  Man,  and  3  in  the  Channel  Islands. 

Acompaxison  has  been  made  in  the  Office  between  the  warnings 
issued  during  the  year  and  the  weather  experienced  on  our  coasts, 
the  warnings  being  tested  by  the  method  explained  in  Appendix 
Vl.y  p.  55.  The  results  of  this  comparison  are  shown  in  the 
following  tables: — 


Betubn  of  the  Bbsclt  of  the  Compabison  between  the  Wabnings 
ISSUED  and  tlie  Wbathbr  kxpbrienged  in  1893. 


OoMte. 


SooUand^N.E. 


N.W. 


5S 

o 


ft 


Hi 


Ireland,  S.W. 
„      K.W. 

Irish  Sea  - 


St.  Georgc^s  Gbannel 

England,  S.W^. 
8. 

S.E. 
E. 

N.E. 


n 


$9 


Totalis 
Per-ccntagea  - 


43 

S9 

43 

S8 
41 
43 

37 


82 
85 
85 
88 
29 
35 
23 


480 


S8 

12 

27 

21 
22 

2$ 

86 


14 
22 
22 
17 
18 
14 
18 


292 


60  ;S 


12 

10 

14 
12 
18 


137 


28*6 


2 

5 

2 

8 
5 

2 


12 

4 

10 

I 

S 

4 

10 

—i. 

14 

2 

a 

8 

7 

1 

84 


7-1 


goo  s 

1^1 


i 


1 
1 


0*6 


Storms  for  whlefa  no 
WuminK  was  inaed. 


2 


1 
1 


1 
1 


11 


2-8 


1 

r 
1 


0*6 


Feb.  14,  March  15, 

Sept.  21. 
Aug.  21. 
March  15,  Oct  25, 

Dec.  8. 

Augk  21»0et.  25. 
March  15,  Oct  25, 

Dec.  20-21. 
Feb.  26,  March  15, 

Aug.  21,  Oct.  25, 

Dec.  20-21. 

■ 

Dee.  80-21. 
Dec  20-21. 
Feb.  26. 
Feb.  26. 

Oet25,Deo.J5^16. 
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Notes  as  to  Gales  expebienged  but  for  which  no  Stom 

Wabnino  was  issued.  WMnings. 

February  14tt. — ^A  strong  South-Easlerly  gale  over  the  N.E. 
of  Scotland.  Our  W,  and  W.W.  coasts  had  been  warned^  but  on 
the  night  of  February  13th-14th  a  new  depression — ^both  larger 
and  deeper  than  the  one  which  preceded  it — advanced  more 
rapidly  than  was  anticipated,  and  unexpectedly  caused  South* 
Easterly  gales  in  Scotland.  On  the  morning  of  the  14th  it  was 
too  late  to  remedy  the  defect. 

February  26th. — A  Southerly  gale  over  the  S.  and  E.  of  England, 
and  a  North- Westerly  gale  in  the  Irish  Ses. 

Force  8  was  exceeded  at  a  few  stations  only  ;  the  wind  blowing 
as  a  gale  in  zones  or  bands.  The  appearance  of  the  map  for 
6  p.m.  on  25th  was  not  at  all  threatening— the  wind  was,  in  fact, 
then  decreasing  in  force. 

March  15th, — A  Westerly  gale  over  Scotland,  the  N.W,  of 
Ireland,  and  tbe  Irish  Sea. 

The  6  p.m«  chart  of  March  14th  showed  a  depression  advancing 
towards  Norway  from  the  Westward,  which  did  not  appear 
dangerous,  but  its  intensity  increased  Inter.  At  8  a.m.  on  15th  it 
was  altogether  too  late  to  do  anything. 

August  2\8t — A  South-Westerly  gale  in  Ireland  and  some 
parts  of  Scotland.  There  was  evidently  a  depression  approaching 
Ireland  at  6  p.m.  on  20th,  but  the  Irish  reports  were  so  faulty 
that  we  could  make  nothing  of  them.  The  actual  changes  were 
also  ver}  complex. 

October  25th. — A  Westerly  gale  over  the  Irish  Sea  and  N.E. 
of  England.  A  large,  but  not  deep,  depression  lay  over  the 
northern  parts  of  our  area  on  the  24tli,  and  was  moving  east- 
wards. A  ^'  V  "  shaped  depression  subsequently  appeared  in  the 
west.  It  is  remarkable  that  the  observations  we  received  by 
wire  showed  no  general  gale  nor  anything  of  a  really  stormy 
character  in  the  conditions. 

December  8th,  Scotland  N.W. — A  South-Westerly  gale. 

There  is  no  indication  in  the  map  for  6  p.m.,  7th,  that  the 
depression  which  caused  this  gale  (over  one  district  only)  was 
approaching. 

December  20th-2Ut.~A  South-Westerly  gale  over  the  N,  of 
Ireland,  Irish  Sea,  and  Bristol  Channel. 

.   This  was  caused  by  a  deep  secondary  depression,  of  which  the 
reports  for  the  19th  gave  no  indication* 

On  September  21st  and  December  15tJi  to  16/A."— Gales  were 
felt  on  cur  N.E.  coasts.  In  these  cases  warnings  had  been  duly 
sent  to  adjacent  coasts,  but  the  gale  spread  further  ihan  was 
anticipated. 

The  following  table  contains  a  comparative  statement  of  the  Comparison  of 
storm  warnings  and  their  results  in  1898,  and  in  the  nine  preceding  ^^^  ^^^ 
years.    It  will  be  seen  that  the  total  per^^entnge  of  warnings  previous  yenTs. 
justified  was  nearly  the  same  as  in  1892. 
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Barometers. 


Self-reoording 
obserratories. 


Aaemoiprapliie 
stations. 


Tean. 

TotelNowoT 

Wurningt 

iMaed. 

Wftrninn 

JiutUledlqr 

•ateequent 

Gmlet. 

Warningt 

ittrtilledl^ 

■abManent 

itrong  windi. 

Total  Waralngt 

Jatttfled. 

Wamina  not 
Juatilledlv 
■ubaeqaenl 

1884 

481 

px. 
68-4 

• 

px. 
90-0 

p.e. 
86-4 

12*1 

1885 

591 

55'8 

24'0 

79-8 

19*5 

1888 

549 

55-8 

98*9 

82*2 

15-9 

1S87 

472 

55-5 

26*1 

81-6 

16*4 

1888 

539 

55-8 

98-6 

88*9 

14-8 

1889 

873 

47-7 

88-5 

81-2 

16*9 

1800 

525 

61*0 

25-5 

86-5 

9-3 

1891 

522 

62-8 

24*5 

86*8 

7-5 

1899 

488 

59-4 

81-2 

90-6 

6-8 

1893 

480 

60-8 

28-8 

89-4 

7-1 

Stations  of 
Second  Order. 


Telegrapbic 

Reporting 

Stations. 


Fishery  Barometers. — ^To  add  to  the  ineans  available  to  the 
sea-going  population  for  obtaining  Mramings  of  8tormy  weather 
barometers  have  for  many  years  been  supplied  by  the  Office  on 
loan  to  fishing  villageH  and  other  places  on  the  coast,  to  be  set  up 
for  public  information.  The  whole  number  of  stations  provided  by 
the  Office  with  these  instruments  is  198.  Of  these  63  are  in 
England,  7  in  Wales,  57  in  Ireland,  66  in  Scotland,  4  in  the  Isle  of 
Man,  and  1  in  Jersey.    The  list  is  given  in  Appendix  IX.,  p.  60. 

PART  IIL 
Land  Meteobologt  of  the  British  Isles. 

Observatories  and  Stations. — The  observations  of  the  climate 
of  the  British  Isles,  whicli  are  received  by  the  Office  from  certain 
stations,  may  be  arranged  in  five  classes,  according  to  the  degree  of 
completeness  with  which  they  are  made. 

I.  Seven  Observatories,  furnished  with  self-registering  instru- 
ments by  which  all  the  piincipal  meteorological  phenomena  ai  3 
recorded  continuously.  The9e  alone  afford  the  materials  necessary 
for  the  study  of  the  periodic  variations  of  the  meteorological 
elements. 

.2.  Nine  Anemographic  stations  furnished  with  instruments 
registering  the  wind  only.  The  records  from  these  stations  relate 
rather  to  weather  as  distinguished  from  climate,  and  are  especially 
important  in  connexion  with  storms.  They  are  often  useful  in 
affording  evidence  available  in  courts  of  law  with  respect  to 
coUisions  at  sea,  and  to  damage  done  by  wind. 

3.  Seventy-four  stations  of  the  Second  Order,  furnishing  cHmato- 
logical  information  from  eye  observations  taken  i^ce  a  day.  The 
observers  at  these  stations  are  all  volunteers. 

4.  Thirty*t\vo  Telegraphic  Reporting  Stations,  at  which  the 
observations  are  taken  by  eye,  but  supplemented  in  some  cases  by 
self-recording  aneroids,  &c.,  and  supply  the  material  upon  which 
the  daily  weather  reports  and  forecasts  are  based.  The  hours  of 
observation  at  these  stations  are  determined  by  the  requirements 
of  the  telegraphic  system,  as  explained  in  Part  II.,  but  the  data 
which  they  furnish  are  ajso  utilized  to  afford  climatolog^al  infer* 
mation  for  parts  of  the  country  where  Stations  of  the  Second 
Order  do  not  exist. 
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5.  Extra  stations  furnishing  returns  with  less  completeness  and  Extra  stsdozus. 
detail  than  those  of  Class  3. 

A   continuous  record    of  the  amount  of  bright  sunshine  is  Sanshine 
reorived  from  46  stations  in  the  British  Isles^  of  which  some  are  B^^ons- 
First  or  Second  Onler  stations^  whilst  from  others  the  sunshine 
record  alone  is  received.    A  return  of  the  daily  duration  of  sunshine 
is  also  received.    See  Appendix  XI.  (p.  64). 

A  fuller  account  of  the  methods  employed  by  the  Office  in 
dealing  with  these  records  will  be  found  in  Appendix  X.  (p.  63). 

Appendix  XI.  (p.  64)  contains  a  list  of  the  stations  furnishing  DooomentB 
information  relating  to  the  land  meteorology  of  the  British  Isles  ""^^^^^ 
during  the  yean 

Inspection  of  the  Stations. — The  self-recording  observatories  and  Inspection  of 
the  anemographic  stations  (Classes  1  and  2),  as  well  as  the  Tele-  "tauons; 
graphic  Reporting  Stations  (Class  4),  are  regularly  visited  each 
year  by  the  Inspectors  of  the  Office.  The  extra  stations  (Class  5) 
are  inspected  as  opportunity  offers.  Of  the  Stations  of  the  Second 
Order  (Class  3),  some  belong  to  the  Boyal  Meteorological  Society, 
and  these  are  visited  by  an  Inspector  appointed  by  that  Society, 
an  allowance  being  made  by  the  Office  toward  the  cost  of  the 
inspection^  in  accordance  with  the  recommendation  of  the  Treasury 
Committee  (1877).  The  remaining  Stations  of  the  Second  Order, 
including  those  belonging  to  the  Scottish  Meteorological  Society, 
are  visited*  most  of  them  annually,  by  the  Inspectors  of  the  Office. 
The  inspection  of  the  self-recording  observatories  was  carried  on 
by  Mr.  T.  W.  Baker  and  Mr.  E.  G.  Constable  from  the  Kew 
Observatory. 

Extracts  from  the  reports  of  the  Inspectors  are  given  in 
Appendix  V.  p.  33. 

Information  supplied  to  the  General  Better  Oj^ice,  Dublin.  Reports  sop. 
— ^Reports  from  the  Irish  stations  of  the  Office  have  been  regularly  plM  to 
supplied  to  the  Registrar  General  for  Ireland,  for  his  Weeldy  and  Q^KSjfor 
Quarterly  Returns.  Irdand. 

The  Weekly  Weather  Report,  which  is  prepared  in  the  Tele«  Pablioi^ons. 
graphic  Branch  of  the  Office  (see  Appendix  Vl.,  p.  62),  supplies, 
by  its  synchronous  charts  and  Monthly  Summaries,  a  very  com- 
plete and  instructive  view  of  the  chief  meteorolo^cal  chants,  day 
by  day,  over  the  greater  part  of  Europe,  such  as  is  not  believed  to 
be  found  in  the  similar  publications  issued  by  any  other  office. 

Appendix  I.  to  the  Weekly  Weather  Report  for  1893  gives  a 
summary  for  each  quarter,  and  for  the  whole  year,  of  the  Rainfall 
and  Temperature  for  each  district,  for  the  28  years  1866-1893, 
and  also  the  Monthly  and  Progressive  values  of  Accumulated 
Heat,  Rainfall,  and  Bright  Sunshine  for  all  the  districts  in  each 
month  of  1893.  Appendix  II.  to  the  same  Report  gives  the 
Weekly  and  Progressive  values  for  the  same  elements  during  the 
year  1893  (in  continuation  of  Appendix  II.  for  the  year  1892). 

Hourly  Readings  of  Meteorological  Instruments  —The  Volume  Hourlv  Bead- 
of  Hourly  Means  for  1891  is  ready  for  pros?,  and  that  for  1892  ^j  ^ 
has  been  commenced.  Obsemtions. 

The  volume  for  1891  contains,  in  addition  to  whnt  has  appeared 
in  previous  volumes,  results'  for  Fort  William  Observatory,  and 
also  hourly  records  of  sunshine  for  allHhe  observatories. 

B    S1830.  B 
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There  is  further  a  special  appendix  giving  the  results  of  ten 
years  hourly  tabulation  of  the  sunshine  recorded  in  the  ten  yean 
i88l-90>  at  tho'Sefv^i  ohaeryatoriee,  as  aimounced  in  last  Bef^ort 

Observations  at  Stations  of  the  Second  Order. — The  volame 
for  1890  is  now  issued. 

As  regards  the  detailed  publication  on  Form  A.,  the  list  of 
stations  is  the  same  as  that  for  1889  with  tike  exception  of  the 
Orkney  Station,  which  was  removed  in  1890  from  bwanbister  to 
Stenness,  4  miles  to  the  N.W.  With  regard  to  the  B.  Statlans 
(monthly  means  and  summaries)  the  list  has  been  increased  by 
three,  viz.9 

Edinburgh -R.  Mossman,  F.RS.E.,  F.R.  Met.  Soc. 

Ladylaw  (Hawick) — ^W.  B.  Wilson,  Fisq. 

Pnrkstone  (near  Bournemouth) — B.  Hawkesworth  Bamee^ 
B.A.,  F.B.  Met.  Soc. 

And  reduced  by  one,  Cramlington. 

MlSOEUiANEOUS. 

Anemometer  Experiments. — Experiments  have  been  in  progress 
during  the  year  with  the  Dines'  pressure-tube  anemometer,  erected 
on  the  roof  of  the  Office  in  Victoria  Street  to  test  its  indications. 
The  result  of  these  experiments  are  more  fully  dealt  with  in  Note  A., 
p.  20,  but  the  Council  are  about  to  erect  a  second  instrument  by 
the  side  of  the  first  in  order  to  make  some  comporative  experiments 
during  the  coming  winter,  with  a  view  to  testing  the  eflJ»ot  of 
varying  the  length  of  the  tube,  eontracting  its  bore,  and  possibly 
some  other  points  whicli  it  is  considered  desirable  to  further 
elucidate,  before  arriving  at  a  definite  opinion  concerning  the 
merits  of  this  instrument  and  the  best  form  to  give  to  it. 

Sunshine  of  the  British  Isles. — The  tabulation  of  the  hourly 
values  of  sunshine  for  the  seven  observatories  from  the  year  1881 
has  been  completed,  and  the  mean  values  for  the  years  1881-90 
will,  as  mentioned  above,  be  published  in  the  volume  of  ^'  Hourly 
Means ''for  1891. 

HonrljMean        Hourly    Mean  Values    of  Pressu7'e   and    Temperature."-Tbe 
YalneB.  calculations  of  the  mean  hourly  values  of  these  elements  for  the 

seven  observatories  for  the  16  years   1869-1893,  and  for  four  of 
the  observatories  for  the  further  period  of  three  years  1884-1886, 
has  been  completed,  and  are  now  ready  for  discussion  preparatory 
to  publicatioa. 
Bain  Tables  Rainfall  Means  for  the  British  Islands. — Considerable  progress 

for  the  British    ]jag  been  made  with  this  work  during  the  year.     The  stations  for 

which  the  monthly  and  annual  values  are  to  be  published  have 
been  very  carefully  selected — so  that  the  general  distribution  of 
rainfall  over  our  Islands— for  the  10  years  1881-90 — ^is  well 
represented,  and  for  a  large  number  of  the  stations  values  for  the 
decade  1871-80,  or  for  the  lustrum  1876-80,  will  also  be  published. 
The  total  number  of  stations  for  which  the  values  for  1881-90 
will  be  furnished  is,  approximately,  as  follows : — 

England  and  W  ales  ...    250 

Scotland     -  -  .  -  »*     140 

Ireland       ...  «  .  -      36 


Sunshine 
Values. 
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The  greater  part  of  the  values  have  already  been  received,  many 
of  them  are  in  type^  and  the  checking  and  arrangement  of  the 
remaiiMier  «re  being  proceeded  with  as  quickly  as  possible. 

LiBRABr. 

The  library  contains  standard  works  on  Meteorology  and  the  Libraiy^ 
allied  Sciences^  and  is^  besides^  particularly  rich  in  Transactions^ 
Proceedings,  Reports,  and  other  Publications  which  give  a  large 
mass  of  Meteorological  observatipnal  data  from  all  parts  of  the 
worlds  extending  over  many  years.  It  consists  at  present  of  about 
12,500  volumes  and  pamphlet^^  exclusive  of  charts  and  MS. 
records  of  observations.  The  books  and  other  documents  are 
accessible  to  scientific  men  for  reference  at  the  Office. 

Appendix  XII.^  p.  69^  contains  a  list  of  the  additions  to  the 
library  during  the  year,  which  have  been  catalogued  upon  cards, 
and  are  entered  in  the  reference  catalogues  under  (1)  Authors^  and 
(2)  Subjects. 

ExPfiNDITUSE. 

Appen£x  XIII.,  p.  93^  shows  the  total  receipts  and  payments  FiiumciaL 
of  the  Oonneil  daring  the  year  ending  31st  March  1894.     The 
amount  voted  by  Parliament  was  15>300J!.^  as  in  the  previous  year, 
in  addition  to  which  e&tra  receipts  from  various  sources  amounting 
to  636^.  I4«.  lOef.  also  became  available. 

The  following  abstract  of  e:t[)euditttre  shows  the  amount  properly 
chargeable  agamsi  the  Parliamentary  grant  of  the  year  in  question, 
and  its  distribution  under  the  various  heads,  together  with  the 
increase  or  decrease  in  1898-94  as  compared  with  the  previous 
year: 


Nbt  Expenditure. 

1 

1892-9S. 

1893-04. 

IncreMC 

i. 

BeoreiM. 

Qejoebai.  ADxnrifiXBJL^f  iok  : 

£ 

s. 

d. 

£     «. 

d. 

£     s. 

d. 

£ 

a.    d. 

Paifment  of  Council 

998 

15 

0 

991     5 

0 

-~. 

2 

10     0 

Secretary 

800 

0 

0 

800     0 

0 

— 

— 

Office      - 

798 

0 

0 

90S  18 

8 

110  18 

8 

— 

Jient,fuel,  and  lighting  - 

720 

18 

2 

708     7 

1 

— 

17 

11     1 

AUeratitmB   to  premises, 

£U ten  dance,    and    con- 

tingencies 

476 

10 

1 

887  13 

1 

— 

88 

17    0 

Expenses    incidental    to 
Jniemaiional  Meteoro* 

logical  Congress 

a 

8 

0 

— 

— 

2 

8    D 

Pensions 

186 

16 

4 

186  16 

4 

•~. 

— , 

SpEGIAX.   RSSX1.BCHB8 

ess 

18 

2 

1,052     9 

5 

169  16 

8 

, ... 

Land  Meteorology 

8,671 

8 

0 

3,657     2 

3 

.. 

14 

5     9 

Weather  Invormation  - 

8,847 

8 

6 

3,804     6 

4 

_» 

43 

2     2 

IVSPEOnONS 

487 

7 

1 

589     6 

7 

101   19 

6 

... 

OOKAN  MxTXOR0t.OCIT 

• 

2,860 

6 

0 

%S93     2 

9 

582  16 

9 

— 

Total        -            -  £ 

15,222 

10 

4 

15,969     7 

6 

915  11 

2 

168 

14     0 

In  the  year  1893-94  the  suija  of  1,475/.  3«.  lod.  was  paid  to  the  Post  Office  on 
oeeottDt  of  inland  and  foreign  telegraras,  allowances  to  telegraph  clerks,  and  rental  of 
priTate  wiref . 

(Signed)  B.  Stbaohbt, 

Chairman. 
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NOTE  A. 

Bepobt  on  the  Pebfobuange  of  the  Pbbbsube-Tube  Anemo- 
METEB  on  the  Boor  of  the  Meteobologigal  Office  ;  by 
Mr.  K.  H.  CuBTis. 

DiTBiNG  the  past  13  months  experiments  have  been  carried  on 
at  the  Meteorological  Office  with  one  of  the  Dines'  pressure-tube 
anemometers  described  in  the  report  for  last  year. 

The  vane  of  the  instrument  is  placed  upon  an  iron  post,  erected 
upon  the  roof  of  the  Office,  at  a  height  of  24  feet  above  it  and 
93  feet  above  the  ground ;  the  recording  portion  being  placed  in 
a  room  on  the  third  floor  of  the  building  and  connected  with  the. 
vane  by  about  70  feet  of  metal  tube. 

Apart  from  the  eddies  caused  by  the  building  on  which  the 
anemometer  is  erected,  and  which,  there  is  reason  to  think,  are 
not  entirely  surmounted  at  the  height  at  which  the  vane  is  placed,, 
the  force  of  the  wind  is  more  or  less  interfered  with  in  diffisrent 
directions  by  groups  of  buildings  surrounding  the  Office.  From 
about  S.E.  through  south  to  S.W.,  and  also  from  about  N.W.  to 
north,  the  exposure  is  best,  the  buildings  in  those  directions 
being  comparatively  low  or  else  well  removed  from  the  Office. 
But  from  north  to  S.E.  the  vane  is  dominated  by  high  buildings 
close  at  hand,  whilst  from  about  S.W.  to  N.W.,  the  wind-force 
is  broken  by  other  hi^h  buildings,  distant  only  about  50  to  70 
yards.  The  site  is,  therefore,  by  no  means  an  ideal  one  for 
anemometrical  experiments,  although  perhaps,  taking  all  things 
into  consideration,  it  fairly  represents  the  conditions  which  might  be 
looked  for  in  the  centre  of  any  large  town. 

As  soon  as  the  instrument  was  got  into  operation  it  was  found 
that  modifications  were  needed  in  various  directions  ;  and,  indeed, 
the  chief  result  which  has  been  obtained  thus  far  has  been  to 
suggest  improvements  in  details,  the  necessity  for  which  could 
only  be  ascertained  by  actual  experience,  obtained  under  the 
conditions  in  which  the  instrument  was  designed  to  act.  None 
of  these  alterations  affect,  in  any  way,  the  principle  of  the 
instrument,  but  they  have  fa<nlitated  its  adjustment  in  various 
directions,  and  especially  have  they  improved  the  trace  yielded  by 
the  recording  portion.  This  has  been  done  by  introducing  a  fine 
pen  which  gives  a  line  at  once  delicate  and  distinct,  and  free  from  any 
danger  of  becoming  merged  in  those  immediately  adjoining  it. 
The  importance  uf  this  will  be  understood  when  it  is  remembered 
that  every  individual  gust  of  wind  is  recorded  by  this  instrument. 

The  carrying  out  of  these  alterations  and  improvements,  as  they 
suggested  themselves,  has  necessitated  dismoimting  portions  of  the 
instrument  on  several  occasions,  involving  a  loss  of  record 
extending  on  the  whole  over  many  weeks. 

In  order  to  obtain  a  general  idea  of  the  working  of  the 
instrument  a  comparison  has  been  made  between  the  mean  hourly 
velocities  obcained  from  its  record  at  Westminster,  and  those  re- 
corded by  the  Bobinson  cup  anemometer  at  the  KewObservatory. 


Report  of  the  Meteorological  CoimcU. 


21 


For  this  purpose  it  was  first  neceesary  to  reduce  tlie  latter  to  the 
equivalent  yalues  which  would  have  been  obtained  had  the  factor 
2  *  2  been  used  instead  of  3,  for  the  relation  between  the  movement 
of  the  cups  and  of  the  wind.  This  was  necessary,  since  the  scale 
of  the  pressure-tube  anemometer  is  based  on  the  results  obtained  by 
Mr.  Dines  from  the  experiments  made  by  him  with  a  whirling 
apparatus,  and  which  led  him  to  conclude  that  2  *  2  was  the 
proper  factor  for  a  Bobinson  cup  anemometer  of  the  size  and 
pattern  used  at  Kew.  The  mean  velocities  were  obtained  from  the 
pressure-tube  records  by  estimation. 

Of  course,  the  agreement  which  was  looked  for  between  the  two 
records  was  only  of  a  very  general  character,  considering  that  the 
instruments  are  eight  miles  apart,  in  a  straight  line,  and  that  much 
of  the  intervening  space  is  covered  with  houses.  As  a  matter  of 
fact*  it  proved  to  be  much  closer  than  was  anticipated. 

The  observations  were  all  grouped  under  eight  points  for 
direction,  and  the  mean  velocity  was  obtained  for  each  point;  a 
reference  to  the  accompanying  plan  of  the  Oiiioeand  itsjmmediate 
vicinity  will  fully  explain  the  results  obtained  and  which  are. 
shown  in  the  following  table : — 


HOTEL 


CHURCHYARD 


VICTORIA 


8   T    R    E    t   T 


I 

«5 


xAnen9ynfwX^i*. 


Direction  of  Wind  - 


N. 


N.E. 


E. 


S.E. 


K. 


M.O. 


Average  Velocity 
Per  centage  M.O.  +  K. 
Ko.  of  Observations    - 


9'5 


9.8 


103 
(263) 


K. 


M.O. 


8-5 


K»        M.0* 


6-2 


'3 


(yS4) 


8-3 


61 


73 

(2SS) 


K. 


M.O. 


5-6 


6*4 


114 
il2i) 
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Diiection  of  Wind  - 


S. 


s.w. 


w. 


N.W. 


K. 


M.O. 


K. 


M.O. 


Avenge  Velocity 
Per  centage  M.0.+  K. 
No.  of  Observations   - 


11-7 


11-7 


100 
(267) 


11-5 


10-2 


89 
{1115) 


K. 


M.O. 


8-0 


6-8 


85 
{62^) 


K. 


TO 


M.a 


>  ■  ■■' 


6-5 
93 
{306)    ' 


**  »■ 


Mean  of  Meana  (vdkKsiij),    Kew  S'S  miles  per  hour.    M.O.  S'Q  miles  per  hoar» 
Total  No.  of  Observations  used  3101, 

The  slightly  higher  mean  velocity  shown  by  the  Meteorological 
OflSce  instrument  with  northerly  winds  is  probably  due  to  the  fkct 

-  that  the  large  block  of  lofty  buildings,  bearing  slightly  to  the  east 
of  north  from  the  OflSce,  deflects  the  wind  when  blowing  from 

'*'a  little  to  the  west  of  north  along  the  line  of  Chapel  Street 
upon  the  Office,  and  thus  gives  it  rather  more  than  its^  dde  share. 
On  the  north-east  and  east,  as  already  stated,  the  OflSce  is  greatly 
sheltered  by  houses  from  30  to  4fO  feet  higher,  at  a  very  short 
distance  ofl,  and  this  suflSciently  accounts  for  the  low  per  centages 
shown  by  the  Office  instrument  when  the  wind  blows  from  those 
points.  To  the  south  eastward,  and  thence  round  to  nearly  south- 
west, the  aspect  is  fairly  open,  and  the  buildings  adjoining  the 
OflSce  are  all  comparativdy  low,  and  under  these  points,  therefore, 
the  OflSce  per  centage  rises ;  the  excess  over  Kew  shown  under 
south-east,  is  most  probably  due  to  the  fact  that  while  the  Oflice  is 
open  in  that  direction  the  Kew  Observatory  is  not  so,  but  is  con- 
siderably sheltered  by  the  town  of  Bichmond,  and  by  tlie  high 
land  which  rises  steeply  up  to  the  park  behind  it.  To  the 
south-west  the  high  building  shown  in  the  plan  again  begins 
to  aflfect  the  OflSce  instrument,  and  the  per  centage  falls  still 
lower  with  the  west  winds,  in  which  direction  the  yet  higher 
hotel  buildings  stand.     To  the  north-west,  however,  the  buildings 

'  are  less  lofty  and  are  also  more  remote,  and,  consequently,  the  per 
centage  of  the  velocity  at  the  OflSce  again  rises  to  within  7  per  cent, 
of  that  yielded  by  the  Kew  instrument. 

Upon  the  whole,  the  comparison  is  a  striking  one,  and,  if  it  be 
accepted,  it  speaks  strongly  in  favour  both  of  the  trustworthiness 
of  the  pressure-tube  instrument  and,  also,  of  the  mean  record 
yielded  by  the  Robinson  cup  instrument. 

During  the  ensuing  year  it  is  proposed  to  make  some  compam- 
tive  experiments  with  two  pressure-tube  instruments,  erected 
under  precisely  similar  conditions  as  to  exposure,  but  varying 
the  lengths  of  the  tubes  connecting  the  float  with  the  vane,  and 
also  the  bore  of  the  tubes  at  certain  places.  The  precise  details 
of  the  experiments  have  not,  however,  as  yet  been  settled. 
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APPENDIX. 


APPENDIX  I. 

List  of  Captains  and  Officers  who  have  sent  in  Logs  classed  as 
**  Excellent "  during  the  year  ending  March  31,  1894.  The  figures 
opposite  to  each  show  the  total  number  of  such  Logs  which  thej 
have  returned  to  the  Office  during  the  period  that  thej  have  been 
observing. 


Name  of  Gapteiu  or  Officer. 


Alford,F. 
Andersen,  O.  E. 
Angus,  T.  S.    - 
Armstrong,  B.  O. 
Atkinson,  6.  W. 
S.  P.H.»- 

Bett,  Dr.  W.,  R.N. 
BlscJcbnme,  H.  S. 
Bolton,  S.H.    .  .  - 

Bourke,  Capt.  £.  6.,  B.N. 
Bright,  H.        .  -  . 

Bnchan,  J.- 
Cameron, J.  G.,  B.N.B. 
CampbeU,J.    -  -  - 

J.  J.  W.  (Surgeon) 

Chesshire,  G.  H. 
Crowley,  C.      -  -  - 

Cust,  Lient.  and  Comr.  H.E.P., 
B.N. 

Dart,  L.  C.      - 
Davidson,  D.  C. 

B. 

Davis,  G.W.  - 
De  Home,  M.  -  - 

Docherty,  H.- 
Elliott, Mr.  C. 

England,  T.     -  -  . 

Exbam,  T.  K.,  F.E.A.8. 

Field,  Comr.  A.  M.,  R.N. 
Fraser,  C.        -  -  - 
W.D.      - 

Hepwoitb,  M.C.W. 


Jamieson,  D.  E. 
Eempi  A.  H.  * 


Number 
of"  Ex- 
cellent •• 
Logs. 


1 
10 

8 

4 
8 
7 

8 

12 

16 

9 

8 

23 

10 
9 
1 
2 

7 
1 


14 
1 
1 
1 
4 
5 

2 

14 
15 

12 
1 
7 

11 


2 
6 


Ship. 


tt 


SS.  "Monarch." 
S.S. ''Longhirst. 
S.S.  "  Ballaarat." 
S.S.  "  Pari." 
S.S.  "  Ganges." 
"  Osborne." 


H.M.S. "  Stork." 
S.S.  "  Bombay." 
S.S.  "El Dorado." 
H.M.S. "  Ringarooma." 
Barque  "  Beltana.** 
S.S.  **  Deramore." 

S.S.  "Germanic." 
"  Balmoral." 
S.S. "  Diana." 
S.S. "  Aldgate." 
"  Verajean." 
H.M.S.  "Dait." 


Barqne"Alcides." 
"  Loch  Kannoch." 
S.S. "  Diana." 
S.S.  "  Alberta." 
S.S.  "  Carthage." 
Barque  "  Tinto  Hill," 

S.S.  «  Wilcannia." 
Barque  **  Glen  Grant." 
S.S.  "Tamar." 

H.M.S.  •*  Kgeria." 
S.S."  Mas*  ilia." 
"  Corolla." 

as.  "  Port  Denison  "  and  S.S.  "  Port 
Victor." 

S.S. "  Port  Adelaide." 

Barque  *'  Hudson." 
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Nune  of  OapttUn  or  Offioer. 


Number 
of"Bx-  : 
eellent"  i 
Logs. 


Ship. 


Leiiman,  C.  -  - 

Lewes,  Lieot  P.  V.,  R.N. 
Lindley,  6.  B.,  R.N.    - 

McKinstrj,  E.  R.,  B.N.B. 
Marescaax,  Lieut.  A.  E.  H.» 

B.N. 
Maigesson,  Lieut.  W.  H.  D., 

r!n. 

Martin,  Walter,  B.N.B. 
Millican,  J.  W. 
Milne,  W.  F.    - 
MUner,  W.  H.  - 
Mitchell,  George 

Moignard,  P.   - 
Molony,  E.  J.  - 
Murdoch,  Peter 
Murray,  A.,  jonr. 
■         B.  G.,  B.N.R. 

Nicol,  B. 

Pftny,  M.         -  -  - 

Parson,  G.  F.   - 
Pentin,  W.- 
Philip, W.,  junr. 
Pope,  J.  -  -  - 

Pnce,  J.  H. 

Randall,  W.     - 

Robertson,  T.  .  .  - 

Jtosieter,  W.  L. 

Sargent,  A.  H. 
Scott,  G.  P.      - 
Simpson,  Alexander     - 

Alexander 

Smith,  J.  .  .  . 

Smyth,  Comr.  M.  H.,  R.N. 
Spalding,  T.  P. 
Streater,  R.      - 

Thompson^  J.  E,  (the  late) 
Trotl,  S.,  F.R.Met.Soc. 
Tyson,  J.  -  -  - 

Walker,  H.,  R.N.B.     - 
Warden,  W.     - 
White,  W.  B.,  R.N.R. 
Wilson,  J.,  B.N.B.      - 


4 
1 
1 

1 
1 

S 

6 
8 
10 
17 
5 
.3 
7 

11 

14 

S 

1 


18 
12 
2 
1 
9 
7 

14 

1 

16 

7 

10 

16 

23 

2 

3 

5 

4 

S 

25 
2 

18 
6 
9 

10 


"  Loch  Sloy." 
H.M.S.  "  Blanche." 
H.M.S. "  Blanche." 

S.S.  "  Germanic." 
H.M.S.  «  Dart" 

H.M.S.  "  Egeria." 

S.S. «  German." 

S.S.  "  Loughrigg  Holme  " 

S.S.  "Eclipse." 

S.S. «  Trent." 

S.S.  "  California." 

Barque  "  Cape  York." 

•^  Garsdale." 

"  British  Merchant." 

"  Sierra  Lucena." 

Barque  "  Perseverance." 

S.S.  "Britannia." 

S.S.  "Germanic." 

6.S.  "Prvdain." 

*«  Eamock." 

S.S.  "  Wilcahnia."      ' 

'» Sahimis." 

S.S.  "  Essequibo." 

"  Othello." 

"  Laomene." 
S.S. "  Active." 
"  Brenda." 

«  Pleione." 
"  Crompton." 
S.S.  "Thermopylas." 
S.S.  "  Traveller." 
S.S. "  Dunera." 
H.M.S.  **  Stork." 
S.S. "  Australasian." 
"Euterpe." 

S.S. "  Monarch." 
S.S.  "  Minia." 
S.S.  "  Arab." 

S.S.  "  Aurania"  and  S.S.  **  Etmria." 
S.S. "  Pembroke  Castle." 
S.S.  "  Ormuz." 
S.S. "  Circassia." 
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List  of  Documents  received  from  Ships. 


captain's  Name. 


>  AdamsoD,  A.  W. 

3 

»  if 

Alford,  F.    - 

Andenen,  O.  E. 

99  t» 

»  Angus,  T.  S. 


99 


99 


'  AnnstroDg,  B.  G. 


» 


Asquith,  W. 
7  Atkinson,  G.  W. 


9» 


S.  p.  H.  - 
» Barker,       D.     W., 
R.N.R. 
Barr,  J.        - 
Bartlett,  T.  - 
Barwise,  J.  - 
Batt,  H.  E.  - 
Beeching,  C. 
i«  Blackbumc,  H.  S.   - 


n 

IS 


9f 


9* 


Bolton,  S.  H. 
Bourke.E.  G.,R.N.- 
Bright,  H.    - 
Brown,  B.  J. 
^  Bnchan,  James 

^*  Cameron,     J.      G., 
B.N.B. 


>f 


CampbeU,  James 
!•  Cbesshire,  G.  H. 

16 

ft  >» 

17 

"  Clunie,  James 


>> 


Crowley,  C.  - 
wCmtchky,    W.    C, 

R.N.B. 
so  Cust,     Lieut,     and 
Comr.  H.  E.  P., 
BJl. 
Dart,  L.  C.  - 
Dayidson,  D.  C. 
M         „        James 
a         „        Robert     - 
DaTies,  Uewellin    - 
Davis,  G.  W. 
^  De  Home,  Morris 


34 


w 


» 


Dermody,  W.  J. 
Dickens,  E.  Q, 

3*.Dickinson,  L.  R.     - 

26  - 

Docberty,  Hugb 
27  Dulling,  George 
Elder,  William 
fiogland,  Tbomas    - 


S.S.  Victoria    - 


*» 


S.S.  Monarch  - 
S.S.  Longhirst 


99 


S.S.  Ballaarat  - 


99 


S.S.  Par& 


» 


S.S.  Deucalion 
S.S.  Ganges    • 


» 


Osborne 

Training  ship  Worcester 

S.S.  Orestes     - 
S.S.  Laertes     - 
S.S.  Sarpedon  - 
S.S.  Hector     "• 
Barque  Ellesmere 
S.S.  Bombay   - 
S.S.  Brindisi    - 
S.S.  Malwa      - 
S.S.  £1  Dorado 
HJSi.S.  Ringarooma    - 
Barque  Beltaaa 
S.S.  Titan 
S.S.  Deramore 

R.M.S.  Germanic 

RJVi.S.  Teutonic 

Balmoral 

S.S.  Aldgate    - 

S.S.  Transvaal 

Verajean 
S.S.  Kaikoura 

H.M.S.Dart    - 


Barque  Alcides  * 

Loch  Ranuoch 
Barque  Polar  Star 
S.S.  Diana 

Barque  Lady  Wolieley 
S.S.  Alberta    - 
S.S.  Carthage 

M  ^  - 

Highland  Forefft 

S.S.  Diomed    - 

'S.S.  Stentor     - 

S.S.  Medway    - 

Barque  Tinto  Hill 
S.S.  Port  Pirie 
S.S.  Nestor      -  -^ 

Barque  Glen  Grant     • 


Sydney,  viA  Suez  - 
Australia,  vi&  Suei 
Off  coasts  of  British  Isles  - 
New  York  and  Continental  Ports 
Quebec,  Continental  Ports,  &c. 
Australia,  vi&  Sues 


M 


» 


Bombay    - 
West  Indies 

Batavia 
Calcutta,  vi&  Sues 


» 
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China,  vi&  Suez     .  •  - 

Calcutta    -           -  -  - 

OffGreenhithe      .  -  - 

Batavia,  vi&  Suez  -  -  - 

China,  viA  Suez     -  -  - 
China,  viA  Suez,  and  Java,  viA  Suez 

San  Francisco 
Bombay,  viA  Suez  - 


}} 


>i 


»> 


» 


Bombay  and  Shanghai,  via  Suez  - 

Continental  Forts .            -  - 

New  Zealand         -           -  - 

Adelaide    -           -           -  - 
China,  viA  Suez     -            • 
New  York,  Algoa  Bay,  Rangoon, 

and  Suez            -            -.  - 

New  York  -           -           -  - 


» 


Calcutta    -  -  -  - 

Bombay,  viA  Suez 
Karachi     -  -  -  - 

Bombay,  viA  Suez  -  -  - 

Cape    Town,  Bombay,  viA  Suez, 

and  Calcutta      .  -  - 

Lyttleton  -  -  -  - 

New  Zealand,  viA  Cape  Town,  and 

Rio  Janeiro        -  -  - 

New  Hebrides  and  New  Caledonia 


San  Francisco       -  -  - 

Melbourne  .  -  - 

Antarctic  Seas       -  -  - 

^  •  ■• 

Iquique      -  -  -  - 

Bombay,  v!A  Suez 

China,  viA  Suez    -  -  - 

Bombay,  viA  Suez 

Calcutta,  Lyttleton  (N.  Z.) 

China  and  Japan,  viA  Suez 

Liverpool  and  Glasgow 

Barbados  -  -  -  - 

Chittagong  -  -  - 

Australia  viA  Cape  of  Good  Hope 
China  and  Japan,  viA  Suez 
Apalachicola  •  •  - 


1898 
1893-94 

189S 

1898 
1893-94 

1898 

1893 
1893*94 

1893 

1893 
1891-92 

1893 

1893 
1893-94 
1892-08 

1898 

1891 

1891 
1890-91 
1890-91 
1893-94 

1893 

1893 

1898 

1893 
1892-93 
1898-94 

1891 

1893 

1892 

1893 
1892-93 

1893 

1893 
1893-94 

1893 
1892-93 

1893 
1892 


1892-93 
1892-93 
1899-93 
1892-93 
1892-^3 

1893 

1893 

1898 
1892-93 

1891 

1891 
1892-93 
1893-94 
1893-94 

1893 

1890 
1892-93 
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Report  of  the  Meteorological  Council. 


Captain'!  Name. 


England,  Thomas     - 
Erans,  J.  C. 
3  Exham,  T.  K. 

2 

•»  w 

®  Fairweather,     Alex- 
ander. 
»  Field,  Comr.  A.  M., 
R.N. 

23 


Ship. 


Fordjoe,  W 
»  Fraaer,  C.  - 

3U 

^'         „    Dancan 
„    W.  D. 
Goldsmith,  O.  S. 
Gregory,  T.  M. 
Hannah,  W.  T. 
Haonay,  C.  E. 
s:  Henderson,    F.    F.. 

E.N. 
*  Hepworth,  M.  C.  W. 


„  I 


33 


» 


M.  C.  W. 


34 


Hntchinson,  J.  P. 
Ismaj,  A.  J. 
Jackson,  C.  - 

„        M*  H*  F. 

„        T.  S. 
Jamieson,  D.  E. 


n 


»> 


Jones,  Hen]7 
^  J.  H. 


» 


^  I,      P.  H. 
Kemp,  A.  H. 
Lapa^,  W.  P. 
Lawnson,  G.  M. 
Xjehman,  Charles 
3«  Lindley,  G.  E..  R.N. 
McGf^or,  James    - 


•> 


i> 


i^McKmstry,    B.    R., 

R.N.R. 
V  Marshall,  W.  H.      - 

Aiartin,  T.  C. 
«        „      W.,  R.N.R. 
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•  Lfiller,  A.  T.,  R.N.  - 
8  MiUican,  J.  W. 


40 


AGlne,  W.  E. 
Milner,  W.  H. 


tf 


>f 


Mitchell,  George 


9f 


»> 


n 


John 


Moignard,  Philip 
Molony,  E.  J. 


Barqae  Glen  Grant 
Barque  Peri     - 
E.M.S.  Tamar 

»»  »» 

S^.  BaUena    - 

H.M.S.  Egeria 

t* 
County  of  Eoxbargh 

8.S.Ma8siUa    • 

It 
S.S.  Bellenden  • 
Corolla 

Barque  Ariel  - 
S.S.  Menolaus  - 
S.S.  Glauons    - 
Simla  - 
E.T.S.  YalhaUa 

S.S.  Port  Denison 

S.S.  Port  Victor 

S.S.  Stentor     - 

Barossa 

S.S.  Palamed  - 

S.S.  Telaaon  - 

S.SJPalinurus 

S.S.  Port  Adelaide 

S.S.  Port  Fine 

S.S»Teleniachas 
Andora 

City  of  York   - 
Barque,  Hudson 
S.S.  Anchises  - 
Eaton  Hall 
Loch  Sloy 
H.M.S.  Blanche 
S.S.  Glenartney 

»»  »• 

R.M.S.  Germanic 

Barque  Elvira  - 
Loch  Tay 
S.S.  German    - 
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9» 


School  Ship  Conwi^   • 
S.S.  Longhrigg  Holme 

S.S.  Eclipse 
R.M.S.  Trent  * 

S.S."Ca]iforaia 


»» 


p» 


Barque  Cape  York 

Garsdale 
British  Merchant 


Apalachicola 

Brisbane  and  New  Zealand 

East  Coast  of  South  America 


99  >» 

Antarotio  Seas 


w 


Borneo^    "  •  -  r 

Mauritii^s  and  Calcutta 

Bombay,  yiil  Sues  -  -  - 

Australia,  viA  Sues 

East  Coast  of  South  America 

West  Coast  of  South  America 

Brisbane  and  Callao 

Java,  y\i  Sues      ... 

China,  viA  Suez,  and  Java,  viA  Saex 

Towards  San  Francisco     - 

Madeira  and  Mediterranean  Ports 

Sydney,  vi&  Cape,  and  home,  viA 

Saex. 
Adelaide,  viA  Cape,  and  home,  yik 

Sues. 
Java,  viA  Sues       - 
Adelaide    -  .  -  - 

China,  viA  Suez     ... 
>i  -  -  • 

ft  -  -  - 

New  York,  China,  Japan,  viA  Suez 
Australia,  viA  Cape,  and  home,  viA 

Suez. 
China  and  Japan,  viA  Suez 
Wihnington  (GaL),  San  Pedro,  and 

Tacoma  (U.S.A.). 
Callao  and  Astoria 
Otago  .     - 
East  Indies 

San  Francisco        -  .  . 

Melbourne  .  '.  . 

Aden,  India,  and  Zanzibar 
China  and  tfapan,  viA  Suez 


ir 


JSew  York  - 


»> 


Fetnan4ina  (Florida)  and  Rosario  - 
Melbourne  .  .  . 

Mauritius,  viA  Cape  Town 
Cape  Town  ... 

Off  Birkenhead      ... 
fj^alveston,  Hamburg,  New  York, 

and  Montreal. 
Davis  Straits         ... 
East  Coast  of  South  America 


M 


Vemoe,    New    York,    and    New 

Orlel^ls. 
New  Orleans,  Mediterranean  Ports, 

and  New  York, 
je^ewcastle    (N.S.W.),    San  Fran- 

dseo,  and  Dunkirk. 
California,  Tacoma  (UJ3.A.) 
Jdelboume,   Newcastle   (N.S.W.), 

Colombo,  and  Waltoroo. 


1892-98 
1892-93 
1892-93 

1898 
1892-98 


HoQg  Kong  and  Macclesfield  Bank  i       1893 


1898 
1893-94 

1893 
1893-94 

1893 
1892-98 
1892-98 

1891 

1891 

1892 

1893 

1892-93 
1893-94 

1891 
1892-93 

1891 

1891 

1891 
1892-93 
1893-94 

1891-92 
1892-93 

1893-94 
1892-93 
1891-92 
1892-98 
1892-98 

1891 

1893 
1893-94 

1893 

1892-98 
1893-94 
1892-98 

1893 

1893 

1893 

1893 
1892-98 

1898 
1893-94 
1892-93 


1898 

1892-94 

1892-93 
1892 
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^^  Morton,  D.  - 

«  Moseley,  F.  J. 
Murdoch,  Peter 
Murray,   Alexander, 
junr. 

« Murray,       R. 
R.N.B. 
Nelson,  R.   - 
Nicholson,  J.  X. 
Nicol,  Robert 


G., 


»f 


2  Nfles,  W.  H. 
Nisb,  H.  - 
Parry,  Moses 

Parson,  G.  F. 
♦*  Patterson,  J.  A. 

„        William  - 
Pattnuin,  B. 


>» 


»> 


«  Payne,  C.  J. 
^  Pentin,  Walter 


46 


M 


» 


Philip,  William,  junr. 

*  Pope,  J.- 
Price, J.  H.  - 
Palford,!.    -       .    - 
Pnrdy,  Thomas 
Randall,  W. 
Rawlings,  £.  S. 
Richards,         Ck>mr. 
6.  £.,  R.N. 

«  Rigand,  H.  C. 
Riley,  J.       - 

^  Robertson,  Lieut,  and 
Comr.  C.  H.,  R.N. 

^Robertson,      „    „   - 
„         Thomas  - 
Rohde,H.   - 

Rosseter,  W.  L. 


>f 


>♦ 


>  Sargent,  A.  H. 
Scale,  R.F.- 

"  Scott,  G.  P.  - 

Simpson,  Alexander 
Simpson,  Alexander 

«  Slade,  Albert  *' 
Smith,  Alexander    - 

'     „       James 

s  . 

ft  »» 

w      „       W.J. 

M 
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U 

»  Smyth,  m!  H.,  R.N.  - 
»      „      W.  H. 
w  Spalding,  T.  F. 

18 

Streater,  R.  - 
Suffern,  R.  - 


8.S.  SilTcrtown 
S.S.  Anglian  • 
Sierra  Lacena- 
Barque  PerscTerance  - 

SJS.  Britannia 

S.S.  Myrmidon 
Majestic 
R.M.S.  Germanic 

Ben  Cruachan 
SJS.  Cyclops    - 
S.S.  Prydain    - 

Eamock 

Barque  Dunstaffhage   - 
Barque  Liudfield 
Barque  Loch  Torridon 


ft 


» 


S.S.  Elton 
S.S.  Wilcannia 


Salamis 

S.S.  Esseqnibo 

OtheUo 

S.S.  Patroclos  - 

S.S.  Dardanus  - 

Laomene 

S.S.  Ajar 

H.M.S.  Triton  - 

R.M.S.  Magdalena 
S.S.  Teucer     - 
H.M.S.  Herald 


f» 


M 


S.S.  Active 
Barque  Archdale 

Brenda 

Ship  Sheila     - 

Pleione 

S.S.  Laertes    - 

Crompton 

Barqnentlne  Traveller 

S.S.  Thermopyla 

99 

County  of  Inremess 
Barque  Carradale 
8.S.  Dnnera    « 

R.M.S.  Tagus  - 

H.M.S.  Stork  - 
S.S.  Anglian  - 
S.S.  Australasian 

Euterpe 
Craigeme 


West  Coast  of  South  America 
Cape  Town,  Zanzibar,  &o. 
Chittagong  and  Akyab     - 
Hudson's  Bay  and  Repulse  Bay    - 

Australia,  viA  Suez 

China,  yi&  Suez      •        .    - 
Calcutta    -  -  .  . 

New,jrork-  -        .    - 

Buenos  Aires  and  Chile    - 

East  Lidies  ... 

Mediterranean    Ports    and    New 

York. 
New  York,  Shanghai,  and  Boston 
Calcutta    -  -  •  . 

Melbourne  ... 


Norfolk   (XJ.S.A.),    and  Bombay, 

Ti4  Suez. 
Adelaide,  y'li  Cape  of  Good  Hope, 

and  home,  vii  Suez.  . 
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» 


Melbourne 
West  Indies 
Melbourne 
China,  tiA  Suez     - 


»* 


» 


M 


New  York,  Bataiia,  and  Calcutta  - 
China,  vik  Suez  ... 
Off  East  coast  of  England 

River  Piste,  Lisbon,  and  Brazils  - 
China,  vik  Suez     -  .  . 

Shir6  and  Zambesi  Rivers 


Antarctic  Seas       ... 
Port    Townsend,    Australia,    San 

Diego  (Cal.),  and  Tacoma. 
Calcutta,  Demerara,  and  New  York 
From  West  Loidies 
New  Zealand         -  .  . 

China,  viA  Suez     -  .  . 

Colombo  and  Rangoon 
Ivigtut      -  -  .  . 

Melbourne,  vift  Cape  Town 
Australia,  vii  Cape  Town 
Calcutta    «... 
Algoa  Bay,  Bangkok 
Calcutta,  vi4  Suez 

»»  »>  "  - 

Brazil        .... 

Buenos  Ayres       ... 

Monte  Video         -  -  . 

Malta        -  -  .  . 

Mauritius,  viA  Cape  Town 

Australia,  viA  Cape  Town 

Melbourne,  vid  Cape  Town 

Otago       .... 

Cape  Town,  Newcastle  (N.S.W.), 

San  Diego,  and  Portland  (Ore- 


1898 
1893-94 
1892-93 
189^93^ 

1892-93 

1891-92 
1892-9a 
1892-93 

1893 
1892-93 

1891 
1892-9a 

1892-93 

1893 

1893 
1892-93 
1893-94 
1893-94 

1893 

1898 
1893-94 

1893 
1892-93 

1891 

1891 
1892-93 

1891 

1893 

1892-93 
1890-91 
1892 

1893 
1892-93 
1892-93 

1893 

1894 
1892-93 
1890-92 

1893 

1893 

1893 
1893-94 
1892-93 
1890-91 

1893 

1893 
1892-93 

1893 

1893 

1893 

1893 

1892-93 

1893 
1892-93 
1892^93 


^Sgiattn  ware  kspt  dilefljr  b7  Offloen,  u 
bj  iifmn.  a.  TsltOQ,Q.  Faltriek.knd 
[Hberta.  Bimdliut,  tod  Officer. 


J,  GegfBK.  R.N.B..3t4  OtBoer. 
"    H.W.  Stomp,  ardOffloer. 

Watan.  Warren,  lad  ODIeor,  Btnn 
uDBr.  and  Cochrane,  «h  OSmt. 
B.  C.  Cocmbe,  Navigatiu  OIBnr. 
'  ^tatia  lowUmr,  4th  CHBoer. 

wy  Q.  D.  Andrem,  Obiiil  OOlaar. 


il.Wt,xaSeiitaii.Barweon,TLS. 
»  Elrinston  S.  HcEv.  SiiTKeoD. 
}>bT  J.J.  Uurphrand  F.  lAmpard. 
S  rf.  H.  T^lo\-J,t  Offloer. 

■  W.  8.  ?reedj,  ind   OIBaer,  and  F.  TT. 

41(1  Offlosr. 
ni  Oeom  A.dains  and  H.  t.  Baby. 
kVH.J.^bv.  ftid  Offioer,  H.T.Li 
fir^uid  B.  Bimpwn.  4lh  OtBixr. 


_.    -  AllcTDB,  21 

Andrew  Babb.  (i 
,.  Navijtatinr  Offloen. 
(«  Lieut.  A.  T.  HinHdm,  a.H. 

William  GeoTRe  Sqiurea.  Chief  Ocaorr, 

John  W.  Haguo,  Chief  Offleer. 

B.  L.  Tmren,  tnd  Ufficar. 


lunet  Smith,  Ut  Mate 
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APPENDIX  III. 
Instbuhbntb  supplied,  &c.  to  the  Royal  Navj. 


Pftr  Aenmikt. 

Baro- 
meters* 

Ane- 
roids. 

Thermometers. 

Hydro- 

Ordi- 
nary. 

Max. 

Hin. 

SereeiiB. 

meters. 

April  Ut,  1898,  afloat  - 
IsBued  rinoe 

227 
80 

532 
143 

1,896 
362 

309 
80 

313 

77 

185 
30 

93 

28 

Rctnmed  sinoe 

807 
65 

675 
102 

1,758 
815 

389 
45 

890 
36 

215 
18 

121 
31 

April  l8t,  1894,  afloat 

242 

573 

1,443 

344 

854 

197 

90 

Instruments  supplied,  &c.  for  use  at  Naval  Stations. 


April  lit,  1893,  in  use 
IsBved  since 

73 

7 

65 
5 

234 

48 

36 
4 

38 
3 

7 
S 

18 

1 

Betorned  since 

80 
8 

70 
5 

302 
66 

40 
8 

41 

2 

10 

1 

14 

8 

April  1st,  1894,  in  Q9C 

77 

65 

236 

32 

89 

9 

11 

Disposition  of  Adhisaltt  Instruments  on  April  1st,  1894. 


Afloat  in  Royal  Nary  - 

242 

573 

1,443 

844 

854 

197 

90 

In  use  at  stations 

77 

65 

236 

32 

39 

9 

11 

In  store  at  M.O. 

24 

55 

48 

45 

54 

9 

28 

„        Chatham    - 

16 

45 

81 

5 

8 

11 

15 

„        Sheemess  - 

6 

6 

88 

14 

14 

9 

6 

„        Fortsmoath 

23 

58 

143 

83 

35 

13 

8 

„        DeTonport 

20 

45 

126 

40 

40 

16 

16 

„        Qneenstown 

2 

2 

17 

— 

— 

— 

4 

„        Gibraltar   - 

2 

4 

11 

8 

8 

— 

4 

„        Malta 

8 

12 

38 

8 

11 

8 

6 

„        Bombay      - 

4 

4 

11 

8 

8 

1 

4 

Halifax      • 

1 

6 

20 

5 

4 

— 

7 

„        Bermuda    - 

13 

7 

24 

4 

9 

2 

4 

„        .Jamaica     - 

6 

8 

28 

— 

— 

— 

— . 

„        Gape  of  Good  Hope 

5 

5 

27 

4 

4 

8 

4 

„        Trineomalee 

4 

3 

14 

3 

8 

MflBM 

4 

„       Hong  Kong* 

„        Coquimbo 

8 

6 

17 

4 

8 

1 

19 

Sydney      - 

1 

5 

12 

4 

3 

1 

7 

„        Esquimau  - 

6 

7 

29 

5 

6 

— 

— 

Total,  April  lat,  1894 

463 

906 

2,358 

556 

593 

275 

237 

Lost,  &c.  since  April  Ist,  1893 

4 

17 

279 

46 

31 

7 

10 

Under  repair    -           -            - 

28 

4 

•^ 

^^^ 

" 

^^~ 

*  Returns  have  not  been  reoeiTed  for  June  and  September  quarters  1889. 
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Beport  of  the  Meteoisplogical  Council. 


APPENDIX  IV. 


Instruments  supplied,  &c.  to  Mercantile  Mai*ine. 

B■ro- 
meten. 

Com- 

Thermometonf. 

Hydio- 

Per  Acoount. 

Ordi- 
naiy. 

Mu. 

MiD. 

BoroQiis- 

meten. 

April  1st,  1898,  afloat  - 
Issued  since     ... 

116 
67 

_ 

667 
419 

1 

113 
61 

878 
208 

Ketnmed  ainee 

183 

77 

— 

1,086 
459 

— 

1 

174 

68 

581 

241 

April  1  St,  1894,  afloat - 

106 

627 

— 

1 

106 

840 

Instbubients  at  Stations,  viz.,  Telegraph  Offices,  Observatories^ 

Fishing  Villages,  &c. 


April  Ist,  1893,  in  use  > 
Issued  sinco     •           •           • 

283 
14 

2 

258 
88 

57 
10 

64 
12 

55 
2 

10 

Returned  since 

297 
12 

2 

296 
29 

67 
8 

76 

7 

57 

1 

10 

April  1st,  1894,  in  use  - 

285* 

2 

267 

59 

69 

56 

10 

Disposition  of  Board  of  Trade  Instruments  on  April  1st,  I894. 


In  merchant  ships 

106 

627 

1 

106 

840 

In  use  at  stations 

285 

2 

267 

59 

69 

56 

10 

In  store  at  M.O. 

89 

8 

805 

20 

86 

18 

123 

At  Liverpool       Agency 

9 

— 

48 

— 

— 

11 

38 

„  Aberdeen           „ 

5 

— 

41 

i— 

8 

5 

80 

„  Glasgow              „ 

4 

■— 

26 

— 

«- 

3 

19 

„  Dundee               ,» 

16 

— 

86 

~. 

... 

14 

83 

„  Hull                   „ 

2 

— 

9 

— 

1 

4 

„  Cardiff 

4 

— 

88 

-. 

i^MM* 

2 

15 

„  Southampton      „ 

6 

— 

44 

— 

6 

29 

Tolal,  April  1st,  1894 

476 

5 

1,486 

79 

109 

922 

686 

Lost,  &c  since  April  lat,  1898 

2 

mm^ 

114 

2 

1 

88 

48 

April  Ist,  1894 

12 

■^■^ 

^M^ 

^^ 

^■~ 

— - 

"— 

*  Of  these  barometers  198  are  lent  for  use  of  leafarm/ir  coxnmuDities  at  ftehiug  yillagei  and 
porti. 
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APPE^'DIX  V. 

Bbpobt  op  Inspbctiok  of  the  Irish  and  Welsh  Stations,  1893. 

I  have  the  honour  to  report  that  I  have  completed  my  usual  inspec- 
tions this  autumn.  The  onlj  stations  I  have  omitted  have  heen  Foynes 
and  Kilkenny  Castle,  both  of  which  furnish  data  for  the  Weekly 
Weather  Report  only. 

Telegraphic  Reporting  Stations. 

Holyhead^  visited  August  3rd. — The  only  matter  calling  for  remark 
here  is  that  the  bushes  near  the  rain  gauge  require  to  be  kept  lower, 
so  as  not  to  shelter  the  gauge  from  driving  rain. 

I  also  inspected  the  two  anemometers,  in  company  with  Mr.  Galton. 
Some  repairs  were  needed  to  the  cups  of  the  Robinson  instniment, 
which  I  oi'dered  to  be  carried  out. 

Donaghadeey  visited  August  8th. — ^The  only  change  at  this  station 
has  been  that  the  barometers  have  been  changed  to  the  new  Post  Office 
close  by  the  old  one.    The  thermometers  have  not  been  changed. 

Malin  Heady  visited  August  14th. — ^I  took  to  this  station,  where  the 
observer  is  very  careful,  the  self-recording  aneroid  formerly  at  Mnllagh- 
more,  and  I  erected  it  in  the  signal  tower.  The  employment  of  Lloyd's 
signalmen  as  our  observers  is  not  altogether  satisfactory,  as  at  the  time 
of  the  manoeuvres  the  two  duties  clashed  with  each  other  at  this  station 
and  elsewhere. 

BelmuUety  visited  August  16th. — At  this  station  the  observer  was 
absent  on  leave.  I  regret  to  say  that  the  observations  are  not  as  care- 
fully taken  as  we  could  wish.  I  have  reprimanded  the  observer,  whom 
I  saw  afterwards. 

Parsorutowny  visited  August  22nd. — At  this  station  the  observer  had 
recently  enlisted,  and  his  brother  aged  14  had  taken  the  duty,  but  of 
course  is  as  yet  inexperienced. 

Roches  Pointy  visited  August  23rd. — This  station  was  in  good  order 
as  usuaL 

Fb/encta,  visited  August  24th. — The  records  are  as  usual  well  kept. 
The  sunshine  recorder  has  been  placed  on  the  anemometer  tower. 

Mr.  Cullum  has  erected  some  gates,  and  has  brought  the  place  into 
good  order.  I  have  authorised  his  expending  5/.  on  sanitary  improve- 
ments, and  have  also  allowed  him  to  put  in  other  gates,  at  his  own 
expense,  if  he  wishes  to  do  so. 

St.  AwCb  Heady  visited  August  SOth. — This  station  calls  for  no 
remark.  Mr.  Blake,  the  senior  observer,  expects  promotion  about 
Christmas. 

Stations  op  the  Second  Order. 

Dublin  {Fitzmlliam  Square)y  visited  August  4th. — This  station  is 
ds  usual  in  good  order,  but  the  shrubs  in  the  garden  interfere  with  sir 
circulation. 

Dublin  {Glasnevin  Gardens)y  visited  August  4tb.— This  station  calls 
for  no  remark. 
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Dublin  (Mounijoy  Barracks),  viBited  August  5th. — This  station  is  in 
its  usual  good  order.  The  jackdaws  have  been  taking  papers  from  the 
sunshine  recorder,  as  had  previouslj  happened  elsewhere.  I  have 
directed  that  a  wire  cage  be  fixed  on. 

Lisaan,  visited  August  9th. — ^The  observer  is  the  same  as  in  1892. 
The  thermometer  screen  has  been  shifted  so  as  to  open  to  the  north. 
The  records  are  carefully  taken. 

Armaghy  visited  August  9ih. — I  found  this  statioa  in  good  order. 
The  anemometer  hut  on  the  roof  had  been  moved  during  the  year,  and 
replaced  satisfactorily  {vide  my  report  of  1892). 

Colebrook€f  visited  August  10th. — The  station  is  satisfi&ctory ;  the 
reductions  are  all  carried  out  in  this  Office. 

Londonderry y  visited  August  12th. — The  observer  is  in  arrear  with 
his  returns.  The  thermometers  and  rain-gauge  are  in  a  narrow  garden, 
and  bushes  interfere  with  them  to  some  extent. 

Markree,  visited  August  16tb. — ^Mr.  Marth's  assistant  was  absent. 
I  found  the  station  in  very  good  order,  except  that  the  sunshine  recorder 
was  slightly  out  in  azimuth. 

Currygrancy  visited  August  19th. — The  observer,  S.  Leckie,  is 
improving  in  accuracy,  and  the  records  are  now  well  kept. 

Arley  Cottage^  visited  August  21st. — M^jor  Maxwell  was  again 
absent.     The  instruments  were  in  fairly  good  order. 

JParsonstown. — See  repoit  on  Telegraphic  Stations. 

St,  David*»y  visited  August  29th.— This  station  is,  as  always,  in 
excellent  order. 


Weekly  Weatheb  Rkpobt  Stations. 

Edenfel,  visited  August   15th. — Colonel  Buchanan  absent,  but  his 
son  was  taking  the  observations,  and  the  instruments  were  in  order. 

Killameyy  visited  August  24th. — Archdeacon  Wynne  absent.     His 
locum  tenens  was  observing,  and  correctly. 

JVaterfordy  visited  August  28th. — This  station  calls  for  no  remark. 

Llandovery  y  visited  August  31st. — This  station  is  in  good  order. 
Mr.  Watkin  has,  however,  better  instruments  than  he  has  now  in  use.* 
I  hope  he  will  have  them  set  up. 


Corrections  to  be  applied  to  the  readings  of  the  thermometers : — 


8TA.TI0VS. 

Dry  Bulb. 

WetBtdb. 

llaz. 

Hin. 

Spare. 

Eeuarks. 

Teleoeaphio  '. 

Bepobti 

LNO  StA 

TIONS. 

I. 

Holjbead      - 
arAlinHead  - 

o 
00 

-S-8 

o 

-0*8 

+0'S 

-8-4 

-0-4 

-0'4 

0*0 

-0*7 

-O'O 

Belmullet      - 

-0-8 

-0-1 

-0-1 

+0-1 

— 

No  spave  tber«. 

Donagtaadoe  - 

-0*4 

-0«5 

-O'l 

O'O 

-O'l 

« 

Panonstown- 

-0-7 

+0-1 

-o;a 

+0-1 

Dry    bulb     (cor- 
rected) used  a« 
■tandarO. 

Valendft(OahiroiYeen) 
BodM'iPointi 

-©•8 

-0'8 

-o-i 

+0-1 

-0«1 

N0.S68O   do.   do. 

-o;4 

-0'4 

O'O 

+0*6 

Si7biiU».40b  'do. 

•t.Aiiii'iHeMl 

-0-4 

0-1 

+0'0 

+0*1 

-O'l 
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Statiofb. 


DiyBulb. 


WetBvlb. 


Max. 


Min. 


Spare. 


Bemarkfl. 


WkBKLX  WEA.THBB  EbPOBT  StATIOMS. 


LOQdOIidMTJ 

Bd«nldl 
Waterford     • 
Killamey 

LlandoTery   • 


Armafph 


Brookeborough 
Dnblin  (Oi^ 
DubUn(nioeiiixPark) 
BdgeworthBtown 
Glasnevin 
Ltnan 
Londonderry 
Markree  Oattle 


Mount  Nngent 
Panonstown  • 
St.  Darid's     - 


-0-2 

-0-2 

0-0 

•»'0*4 

— 

-^•1 
-0-4 

-0*1 
-0-4 

HO-4 

0-0 

-0-3 

-0*8 
+0-5 
-0-1 

— 

— 

— 

-0-8 

+0-5 

— 

Stations  of 

THE  Second  Obdbb. 

-0-8 

-0*4 

-1-7 

— 

-0-2 

-0-8 

-0-7 

-0-1 

0-0 

-0-6 

-0-6 

-1-0 

0-0 

_ 

-0-4 

-0-4 

-0-4 

+0'1 

0-0 

-0-6 

-0-5 

-0-8 

+0-1 

-0-3 

-0-3 

-0-1 

+.0-6 

— 

-0-2 

-0-4 

-0-8 

+0-3 

_ 

-0-2 

-0-2 

0-0 

+0-4 

_ 

-0-4 

-0-8 

0-0 

0*0 

— 

-0-1 

-0-1 

+0-9 

0-0 

.       , 

-0*7 

+0-1 

-0-8 

+0-1 

— 

-0-2 

-0-3 

0-0 

+0-2 

Max.  ther.  is  new 

(bought  in  May). 


Dry  bulb  (cor- 
rected) nsed  as 
standaid. 

Not  graduated  on 
stem. 


Grass  min. +  1-1. 
Air  min.  tberm. 
of  Casella's  mer- 
curial  pattern. 

Grass  nun.  -  I'O. 
Do.        -0'6. 

Do.        +0-«. 


Dx>'     bulb     (oor* 
rected)   used  as 
standard. 
Do.        do. 


(Signed)        Bobebt  H.  Scott. 

EepoBT  of  IH3PE0TION  OF  SCOTTISH  STATIONS  FOE  YbAR   1893. 

Babometees. 

The  barometers  at  the  stations  were  compared  with  inspector's 
standard  No.  690,  which  continued  to  be  in  good  order  daring  the 
inspection,  as  shown  bj  a  comparison  with  a  standard  in  Edinburgh  at 
the  commencement  and  again  at  the  close  of  the  inspections.  I  have 
to  report  that  the  whole  of  the  barometers  specified  in  Table  I.  are 
correct,  allowance  being  made  for  known  instrumental  errors,  are  in 
good  order,  and  are  correctly  observed. 

Table  I. 


Sfcalioiis. 

Inspector's 
Standard 

No.aeo 
corrected. 

Reporting 
Barometer 

Check 
Barometer 

Remarks. 

uncorrected. 

uncorrected. 

Inches. 

Inches. 

Inches. 

t 

Oehter^TM 

29-096 

29-684 

— 

• 

Dundee     - 

*        •  -■*■• 

29*762 

29-760 

— 

Braemar    ^ 

28-072 

«*972 

— 

"    J  ■>                 • 

Aberdeen  • 

80-160 

80-160 

— 

Nairn 

90-000 

80*047 

80*060 

Lairg    ,     - 

29*904 

29-890 

-» 

Dunrobin  • 

80-166 

80-168 

•m^ 

Wiok 

20-900 

29-956 

80*022 

Check     barometer     at 

DeemeM   - 

29-476 

.     29-460 

lower  level. 

29*496 

29*404 

S9<^ 

* 

Fort  AnjRnstos     • 
Fort  William      i 

80-118 
29-898 

80-106 
28-936 

"" 

• 

Landale 

80*414 

80-416 

80*410 

Check  barometer  in' flat 

OalltonMor 

80-074^ 

90-040 

ft                 .._ 

above. 

Botbeaay  • 

89*984 

S:%' 

» 

Ardiosaan  ' 

80*002 

♦ 

S               •  "      t 

Finmore    <- 

29-986 

29*984 

«. 

.. 

Bdinbmngb 

28*757 

28*780 

_ 

% 

Lrifth 

29*161 

89*161 

29*164 

*                            .:;  •    • 

Glsflgow    • 

29*619 

.29*619 

\ 

Oavgea      •         ^ 

29-690 

29*650 

i 

0         * 

c  } 


86 


Bepart  of  the  Meteorological  CounciL 


Tbbbmqicbtbrs. 

The  minimum  thermometers  were  carefully  examined  with  the  result 
that  all  were  found  in  good  order  with  the  exception  of  twa  At 
Bothesay  and  Ardrossan  about  one  degree  of  the  spirit  was  lodged  at 
the  very  top  of  the  tubes,  which  in  each  instance  was  put  right  by  the 
observer  himself  under  my  direction.  In  both  cases  the  evi^rated. 
portion  was  not  very  easily  seen.  All  the  maximum  thermometers 
were  found  in  good  order. 


Table  II. 


hi 
II 

00 

^ 

i 

li 

k 

k 

II 

!t 

stations. 

I 

1 

1^ 

p 

si 

|il 

Kflniartii. 

e 

0 

Q 

a 

o 

e 

/ 

0 

Ochtertyre    - 

OO'f 

0*0 

-0*1 

■" 

0*0 

-0*1 

180 

+0*4 

Ther.  on  gnsr 

Dundee 

86*2 

-0*6 

-0*6 

*- 

+1*4 

-0*8 

80 

+0*6 

New        hygro* 

Bnemar 

50-1 

+S"8 

+6-4 

— 

0*0 

-0*2 

140 

Uniform 

meter. 

Aberdeen 

61-2 

-I-0-8 

+0'S 

— 

+••1 

+0*8 

90 

Da 

Nttm  - 

6«'0 

+0-7 

+0-8 

— . 

O'O 

-0*2 

76 

+0*8 

liUTR     ■ 

66-4 

•i-o-s 

+0*3 

— 

-0*2 

+0*1 

100 

Uniform 

Dunrobin 

64*0 

-0-8 

-0*8 

— 

0*0 

-0*4 

68 

Do. 

Wick    - 

60-8 

+0-4 

+0*8 

— 

0*0 

0*0 

90 

Do. 

Peernen 

64'8 

0*0 

00 

+©•2 

-0*9 

-0*2 

70 

+0-2 

Btornoway      - 

87-8 

+0-8 

+0-8 

~- 

-0-6 

-0*6 

120 

+0*2 

Fort  Angostm 
Tort  ^nuiam  • 

60-0 

+01 

+0*1 

— 

+0*2 

-0*4 

80  Unilorm 

69-1 

+0-1 

+0*1 

— 

+0*2 

0*0 

120 

Do. 

' 

Do.  Obgerva- 

Laudale 

60' 1 

— 

— 

^h^ 

0*0 

-0*7 

120 

Do. 

88-1 

+0-2 

+0*2 

— 

+0-1 

+0*2 

100 

Do. 

CUlton  Mor    • 

64*2 

+0-1 

0*0 

mm. 

+0*8 

-0*4 

85 

+0*2 

Bothesay 

89*9 

+0-1 

+0*1 

— 

+0*1 

-0*1 

80 

+0*8 

ArdroMan 

66-1 

+0-2 

+0*2 

— 

-0*2 

-0*2 

no 

Uniform 

Pinmore 

60-0 

0*0 

-0-1 

•>* 

-0*2 

0*0 

98 

Do. 

Edinburgh     - 

82-2 

+0*1 

0*0 

— 

0*0 

-0*1 

90  i      Do. 

Leith   - 

82-8 

0*0 

+0*1 

— 

-0*1 

-0-8 

60  1     +0-2 

Glasgow 

46-3 

•" 

—  '■ 

"~ 

—0*1 

-0*1 

100  1    -0-4 

i 

1 

Ther.  on  grai» 
-«»*2. 

Ougen 

82*7 

-0*1 

-0-1 

^■™ 

0-0 

-0*2 

138  *     +0-3 

t 

Htgbometebs. 

The  dry  and  wet  bulbs  at  all  the  stations  were  read  directly  on 
opening  the  thermometer  screens  and  the  readings  compared  with  the 
apparent  hy^rometric  conditions  at  the  time,  and  I  am  thereby  led  to 
report  very  favourably  as  to  the  care  with  which  these  observations 
are  everywhere  made.  At  Dundee  the  hygrometer  had  been  accidentally 
broken  and  replaced  by  one  purchased  in  the  town.  .The  errors  of  the 
new  dry  and  wet  bulbs  were  ascertained. 


Notes  of  iNSPEcrioif  of  the  Stations    ' 

Ochtertyre^  July  25th,  1893. — Everything  at  this  station  is  in 
excellent  order,  and  the  observer  is  enthusiastic  and  accurate. 

Dundee^  August  I7th. — The  instruments  are  in  good  order  and  the 
observations  were  made  carefully  and  correctly  by  the  assistant  who  was 
temporarily  in  charge.  A  new  hygrometer  had  recently  been  procured 
to  replace  the  old  one  which  had  been  accidentally  brokeXi.  jjjLr  John 
Camochan  was  appointed  curator  of  the  cemeteries  after  the  death  of 
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Mr.  McKelvie,  who  was  so  long  in  charge  of  this  station.  Mr.  0. 
eYinces  much  interest  in  the  observations  and  is  desirous  of  giving  all 
jMsistance  in  his  power* 

Braemar,  August  8thw— The  instruments  are  in  admirable  order,  and 
the  observations  are  made  bj  Mr.  Aitken  and  his  two  assistants  with 
care  and  correctness. 

Aberdeen^  August  9th. — Instruments  and  x>bservations  at  this  place 
are  all  that  can  be  desired. 

Naim^  August  12th. — The  thermometer  screen  has  just  been  re- 
painted and  repaired,  and  the  instruments  generally  are  in  good  order. 
I  had  some  conversation  with  Miss  Penny  about  the  I'eadings  of  the 
barometer,  dwelling  on  the  necessity  there  is  for  systematically  checking 
the  accuracy  of  each  observation  entered  in  the  journal  by  a  second 
observation. 

Lairg  J  August  14  th. — ^The  instruments  are  all  in  excellent  order, 
and  the  observations  made  with  care  and  accuracy. 

Dwnrobin^  August  15th. — ^The  instruments  continue  to  be  kept  in 
good  order,  and  the  observer  is  careful  and  attentive. 

Wicky  August  16th. — ^Mr.  Sinclair  lias  recently  been  rather  serlooslj 
ill,  and  all  the  observations  were  consequently  made  by  Miss  S.,  who 
occasionally  neglected  to  compare  the  barometer  reading  entered  in  the 
journal  with  a  second  observation.  This  is  promised  to  be  rectified. 
The  instruments  are  in  ^&j  good  order,  and  Miss  S.  continues  to 
manifest  much  interest  in  the  observations. 

DeemesSf  August  18th. — ^The  instruments  are  all  in  admirable  order* 
and  the  observations  are  made  with  much  care  and  intelligence. 

Siortunoay^  August  22nd. — ^The  instruments  are  in  good  order,  and 
the  observations  appear  to  be  made  with  care.  The  omission  recently 
to  enter  in  the  daily  telegram  a  barometric  fluctuation  shown  by  the 
barograph  was  pointed  out,  and  the  necessity  of  attending  to  the  notifi- 
cation of  these  fluctuations  in  future.  Considerable  additions  have  been 
made  to  the  school  buildings,  and  other  changes  and  additions  to  the 
present  grounds  are  in  contemplation.  Meanwhile,  instruments  remain 
in  their  present  position  till  a  decision  is  come  to,  when  they  will  be 
shifted  to  the  positions  I  pointed  out  in  accordance  with  the  decision 
arrived  at. 

jpbr^  Augustus^  August  25th. — On  examination  the  sunshine  recorder 
was  found  slightly  out  of  focus,  and  directions  were  given  as  to  putting 
it  right,  otherwise  the  instruments  are  in  excellent  order,  and  the 
observations  are  made  with  special  care  and  intelligence  by  Father 
Martin,  who  has  resumed  the  charge  of  the  station* 

Fori  William,  August  25-28th. — A  new  maximum  thermometer 
was  added  in  November  to  replace  one  which  had  been  accidentally 
broken.  The  sunshine  recorder  was  removed  to  its  new  position 
September  1st,  1892,  where  it  will  remain  permanenUy.  Mr.  Omond 
has,  during  the  past  two  years,  empirically  determined  the  varying 
number  of  hours  of  actual  sunshine  during  the  days  of  the  year,  as 
these  are  reduced  by  the  sorroaiiding  lulls.  The  results  are  giyen  in 
the  f  oUowing  Table :— 


3» 


Report  of  the-  Meteorologieal  Cov/neil. 


TiMBS  OF  HOUBS  SUMSHIXE. 


•^i^ 


••-•» 


ThMntie. 


Observed. 


OuHBmide. 


Janiuury 

March 
April- 
May  - 

June  - 

Jaly  - 

Aogost 

8e|>t6mber 

October 

Norember 

December 


sai 

97ft 

865 
426 
M6 
5S9 
528 
467 
881 
819 
242 
2J0 


Tear 


4,481 


■■lU 


mmi'm^^m'   HI         PIP  -^  ' 


151 

198 

296 

857 

418 

488 

429 

880 

815 

241 

167 

125 


8,497 


80 
82 
70 
69 
95 
91 
99 
87 
66 
78 
75 
85 


984 


■•» 


The  standurd  barometer  was  shifted  from  the  south-west  to  the  north- 
west wall  of  the  instrument  room  in  Julj,  both  position s  being  at  the 
same  height.  The  instruments  are  in  excellent  order,  and  the  obserra- 
tions  are  punctually  and  accurately  made. 

Laudalej  August  29tb.— *The  instraments  are  in  remarkably  good 
condition,  and  the  obsenratioDB  are  made  carefully  and  oorrectlj. 
Bitherto  the  observer  has  been.  oiH^onally  revising  bis  obseryatjons 
on  a  faulty  method,  which  in  future  is  not  to  be  practised. 

CuflianMary  August  9Pth,r*-The  instruments  are  well  >f^,.fu>4  the 
observations  made  with  great  cace  by  Mr.  Russell  and  his  assistant. 

Rothesay  J  August  31st. — About  a  degree  of  spirit  was  lodged  at  top 

of  tube  of  the  minimum  thermometer,  in  a  position  not  readily  seen. 

It  was  put  right  b^  the  observer  under  my  direction ;  otherwise  the 

instruments  were  m  good  order    and  the    observations    made  veiy 

accurately. 

^^  > 

Ardr09$aii^  AxxgiM  81  St.— The  ram-gauge  has  just  been  thoroughly 

repaired,  and  the  Stevenson  screen  was  ordered  to  be  repaired  and 

repainted*    About  one  degree  of  spirit  was  lodged  at  the  top  of  the  tube 

of  minimum  thermometer.    It  was  put  right  by  the  observer  under  my 

direction.    I  have  pleasure  in  reporting  that  matters  at  this  station  are 

now  in  a  satisfactory  state. 

Pinmore^  September  Ist. — The  instruments  are  all  in  very  good 
order,  and  the  observations  made  with  care  and  intelligence. 

» 

Rdinburffhf  October  4th. — ^The  sunshine  recorder,  which  was  very 
slightly  out  of  order,  was  put  right.  The  other  inMruments  were  in 
remarkably  good  order,  and  great  zeal  and  intelligence  is  manifested  in 
conducting  the  work  of  the  station. 

LeiAy  October  ^th. — The  rain-gauge  and  the  railing  indomng  the 
instruments  were  put  in  a  state  of  thorough  repair  shortly  after  last 
year's  inspccton.  Everything  is  in  good  or^er,  and  care  and  intelligence 
are  shown  on  the  part  of  the  observer  and  two  assistants  in  making  the 
observations. 
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Gl€t$ff&Wy  October  9tl].— Professor  Becker,  who  has  succeeded 
Professor  Grant,  evinces  the  greatest  interest  in  the  meteorological 
depariment  of -the  obstrvailorjr^-  The  insfemments  are  in  remarkably 
good-ordeTi  and  the  work  ofabaenring  is  well  attended,  to. 

It  is  necessarj  to  remove  the  anemometer  from  its  present  posidon, 
where  it  baa  been  since.  1868,  bot  it  ia  not  jet  decided  where  to  place  it. 

Carg^H^  October  lOthk-^A  new  barometer  has  been  added,  to  replace 
the  one  that  has  been  accidentally  bi-oken.  The  thermometer  screen 
had  recently  been  repainted,  and  everything  about  the  station  is  in 
excellent  order,  and  the  observations  are  well  attended  to. 

•  (Signed)        Aisxandbb  BrOHAir. 

BspoBT  of  Inspbotion  of  the  English  Stations,  1893. 

I  have  the  honour  to  submit  the  following  Report  of  the  Stations 
inspected  by  me  in  the  year  1893 1 — 


Telegbaphic  Reporting  Stations. 

Spurn  Headj  inspected  on  April  21st. — All  the  instruments  at  this 
station  were  in  good  order,  and  appeared  to  be  carefully  attended  to. 
The  dry-bulb,  without  corrections^  occasionally  exceeds  the  maximum. 

. .  PbrA,  April  22nd. — ^I  think  that  there  is  s^mie  impravfimeiit.iii:the 
observations  at  this  station,  and  that  they  are  more  punctually  taken. 
There  is  no  other  change. 

J^ifowle  JPdnt^  inspected  Augoat  20tb.*^AU  the  instruments  were  as 
usual  in  good  order.  The  assistant)  Mr.  Benton,  was  absent  on  the 
day  of  my  visit.  ^ 

SeiUyy  inspected  August  22Bd.-— The  observer  read  the  barometers  a 
little  low.    The  hygrpmeter  was  rather  foul. 

Jersey y  September  2nd  and  3rd.— The  observer  had  been  obligied  to 
relinquish  his  office  as  railway  station  master  at  St.  Aubins,  and  the 
barometers  had  been  moved  to  his  own  house,  without  however,  any 
appreciable  change  of  altitude  above  mean  sear  level. '  The  instruments 
were  in  good  order.  I  examined  some  other  sites  for  both  the  ontdoor 
and  indoor  instruments,  some  .remarks  about  which  I  supplied  to  the 
Meteorological  Office  in  the  prospect  of  Mr.  Fisher's  having  to  resign 
the  work  of  observation. 

Hmrst  CaMtUy  September  6th. — The  instruments  were  all  in  good 
condition.  Errors  have  occasionally  been  made  in  the  readings  of  the 
barometers.  The  remarks  made  by  me  in  previous  reports  as  to  this 
station  remain  applicable.  I  have  since  learned  that  Mr.  Appleton  is 
about  to  retire. 

Yarmouth^  October  24th. — The  inatruments  were  all  in  good  order 
as  usual. 

Cambridge^  October  26th. — The  instruments  were  in  fair  order,  and 
the  new  observer  seems  to  me  accurate  and  careful..  Wind  forces  are, 
as  it  appears  to  me,  estimated  at  higher  figures  since  the  resignation  of 
Mr.  Todd. 
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Loughborough^  October  28t]i«— Mach  care  is  sdli  taken  bj  the 
obflerver  at  ibis  excellent  station. 

North  SkiekU^  November  lst.*»Mr.  Inrine  was  absent.  I  hare  now 
no  faalt  to  find  with  the  obserTations  at  this  station,  and  the  barometers 
were  correctly  read* 

Liverpool^  Koyember  ?th. — ^Both  Ifr.  Plammer  and  Mr.  Skinner 
were  abisent.  The  instruments  appeared  to  be  in  fairly  good  order. 
The  thermometer  corrections  seemed  to  be  nearly  in  accordance  with 
those  previously  determined  by  me. 

Dungeneis,  December  22nd. — ^All  the  instruments  were  clean  and  in 
good  order;  and  I  have  no  fiiult  to  find  with  the  statioOy  except  that 
the  observers  set  the  verniers  a  little  too  low. 

North  Forelandf  December  27th. — ^The  observer  was  absent.  I 
called,  however,  at  his  lodgings  and  suspended  my  standard  by  the  side 
of  the  barometer  which  is  there  kept,  with  the  conclusion  that  the  latter 
does  not  read  quite  correctly.  There  is  no  air  in  either  of  the  barometer 
tubes  at  this  station.  The  thread  of  spirit  in  the  minimum  I  found  to 
be  broken  in  several  places,  and  the  deputy  observer  informed  me  that 
it  was  frequently  In  this  condition.  A  new  minimum  is,  I  think, 
required.    All  the  other  instruments  were  in  excellent  order. 


Sboond  Okdbb  Stations. 

Yorkf  April  22nd.— There  is  no  alteration  of  any  importance  at  this 
station.  The  thermometers,  as  I  have  before  reported,  are  in  my 
opinion  too  crowded. 

Plymouth^  August  21st.— The  barometer  was  about  to  be  moved  to 
the  obsrarer's  new  house.    This  promises  to  be  a  good  station. 

Southampton^  September  1st. — All  the  instruments'  at  this  station 
were,  as  usual,  in  good  order,  and  appear  to  be  carefully  attended  to. 

Geldestouy  October  26th. — ^Mr.  Dowson  was  absent  at  the  time  of  my 
visit.  All  the  instruments  were,  as  usual,  in  excellent  order.  The 
wet-bulb,  however,  read  somewhat  high. 

Uppingham^  October  27th. — ^The  observations  are  excellently  taken. 
Some  of  the  old  thermometer  correcticms  seemed  to  need  alteration,  as 
will  be  observed  from  the  table. 

Durham^  November  Ist. — ^The  instruments  were  in  very  fair  con- 
dition.   Mr.  Carpenter  is  a  careful  and  efficient  observer. 

Agsgarihj  November  drd. — This  station  continues  to  be  excellent. 
The  observer  has  at  times  been  absent.  The  minimum  seems  to  require 
a  large  correction,  and  is  not  a  very  good  instrument. 

Prestwichy  November  5th. — Dr.  Clunn,  who  kindly  read  the  instru- 
ments with  me,  failed  to  read  them  quite  correctly  in  water,  being  very 
myopic    The  deputy  overseer  only  arrived  just  before  I  had  to  leave. 

Liverpool,  November  7th. — The  instruments  were  in  fairly  good 
order,  but  the  wet-bulb  a  little  foul.    The  observers  were  absent. 

.  Cronkboumey  November  8th.— Both  Mr.  Moore  and  his  assistant 
were  absent  from  the  Isle  of  Man.  I  found  everything  in  good  order 
at  this  well-maintained  station. 
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St.  ZeanarcTst  December  28rd. — ^The  observations  are,  in  mj 
opinion,  very  ill-attended  to.  The  wet-bnlb  was  drj  and  excessively 
dirtj.  Doctor  Gdibome  was  absent.  He  has  asain  changed  his 
residence.    I- was  shown  the  barometer,  but  was  unable  to  open  the  case. 

JSasiboume^  December  23rd. — ^I  found  all  the  instruments  in  excellent 
conation  and  well  attended  to.  The  correctioiis  applicable  to  the 
thermometers  ai'e  trivial,  and  practically  unaltered.  No  interference 
with  the  rain-gauge  has  lately  been  noticed.  The  observations  are 
likely  to  be  permanent. 

Skookd  Obdbb  Stations  whose  Returns  are  not  fully  published. 

Tealby^  October  dOth. — The  observer  has  been  seriously  ill,  and  I 
have  fears  that  the  station  will  not  be  kept  up  permanently.  The 
instruments  were  all  in  good  order. 

Seaham^  November  1st.— >Mr.  Aird  had  been  taken  ill  on  the 
morning  of  my  viat.  The  instruments  at  the  Cemetery  ground?  were 
in  good  order  and  well  attended  to ;  and  the  hygrometer  was  no  longer 
dirty.  The  returns  seem  to  me  to  be  in  themuelves,  as  regards  condition, 
worthy  of  publication,  though  errors  are  not  infrequent.  The  proximity 
of  the  station  to  Durham  renders,  however,  thejse  returns  of  comparatively 
little  value.  The  station  has  been  continued  for  a  long  time,  and 
promises  to  be  permanent. 

Manchestery  November  5ih. — ^Doctor  Tatham  was  absent.  I  do  not 
think  that  his  new  appointment  can  lead  to  any  discontinuance  of  the 
obeervations ;  and  1  hope  that  they  may  be  taken  in  the  evening  as 
wfJl  as  in  the  morning.  The  instruments  were  in  good  order,  and  the 
deputy  observer  takes  great  care. 

St.  Helenas,  November  7th. — ^No  returns  have  vet  been  sent  in.  I 
strongly  urged  that  the  work  should  be  begun.  Tne  instruments  were 
all  in  fair  order,  and  I  see  no  sufficient  reason  why  the  station  should 
not  be  a  good  one. 

Sblf-becobdino  Obsbbyatobies. 

StonyhurHy  November  6th. — ^The  returns  from  this  observatory  show 
gradual  but  satisfactory  improvement,  although  errors  are  still  not 
uncommon.  The  computer  read  the  barometer  rather  low.  The 
corrections  needed  for  ^e  self  •recording  thermometers  seem  trivial. 

New  Stations. 

Ncrmanhurst  {Matlock)^  October  28-29th. — Mr.  Smedley  informed 
me  that  the  barometer  had  been  broken  and  sent  back  to  London.  The 
outdoor  instruments  are  good,  but  no  evening  observations  are  at  present 
taken.    The  exposure  is  all  that  could  be  desired. 

Hey^kam  HaU  {Moreeambe)^  November  4th. — This  new  station 
promises  well.  The  instruments  were  all  in  good  order.  The  deputy 
observer,  Mr.  S.  Lomas,  at  first  read  the  barometer  wrongly;  he  is 
intelligent  and  careful,  but  unequal  at  present  to  hygrometrical  re- 
ductions. The  thermometer  screen,  made  by  a  Lancaster  workman,  is, 
I  think,  rather  too  near  a  greenhouse  on  the  north  side  of  a  large 
v^etable  garden.  The  barometer,  a  good  instrument,  is  in  the  house 
of  Mr.  Lomas^  10  feet  below  the  outdoor  instruments. 


4C  Jtqp<>rt  of  tk4  <li4t€(HroU)gie(d  C^^ 


WftBKLT  Wbathbb  Bspokt  Statioks. 

Besides  thoee  of  the  above  stations  wLich  send  weekly  weather 
reports,  I  risited  Arltngton  Cawri  on  Augnst  24tb.  The  ofa^rver  has 
been  changed  since  tty  last  visk ;  and  the  instniments  did  not  appear 
to  be  qaita  so  well  attended  to,  nx>re  espeeially  the  hygrometer. 

Srisiol,  August  20th. — The  obeeryer,  J.  H.  Jones,  E^q.,  F.BAJS., 
has  regarded  the  maximnm  tempentnres  registered  by  him  as  abnormally 
high.  I  hesitate  to  adopt  this  opinion.  All  the  ioBtniments  were  in 
Tory  fair  order,  and  the  station  promises  to  be  a  useful  one. 

Cfffmet^sr,  August  28th. — ^The  suBsbine  reeorder  is  sot  fixed  to  tiie 
stand,  and  is  evidently,  experimentally  or  accidentally,  moved  from  time 
to  time.  Frofessor  Ohm  was  absent  at  the  date  of  my  visit.  Th^ 
thermometers  were  in  excellent  order. 

Hesley  Hall  {Bawtry)^  October  31st. — ^All  the  instruments  were,  as 
usual,  in  satisfactoiy  order,  and  the  returns  appear  to  be  carefally 
made. 

Alnwick  Casihy  November  2nd.— The  garden  instruments  are  (^ood. 
The  thermometers  in  the  library  window  are,  as  I  was  informed, 
^  corrected  by  those  kept  in  the  gardens.''  But  the  latter  are  not  well 
attended  to;  and  the  head  gardener  is  frequently  changed.  The 
hygrometer  was  in  a  very  unsatisfactory  condition. 

Bainvaix  SrinoMs.  -  '    ' 

I  visited  JPoulton  .{Fairford)  on  August  2Hth.— *The  station  is  npt  ill 
situated.  The  gauge  is  fairly  exposed^  hut  stands  rather  too  high  above 
the  ground.  I  spent  a  long  time  in  giving  instructions  to  the  observer 
who  ifi  not  well  educated. 

Market  Baten^  October  30th.-*There  is  no  alteration  at  tliiB  station. 
The  instrument  was  in  good  order,  and  Mr.  Jevons  continued  to  take 
the  readings  carefully. 


Instruments  Employed. 

_  •        * 

I  again,  employed  Adie  590  as  a  standard .  barometer  al;  th^  few 
stations  to  which  1  took  a  mercurial  barometer.  One  of  qiy  two  standard 
thermometers  was  broken  by  some  passenger  who  meddled  with  my 
instrument  case  in  crossing  to  Scilly,  and  I  have  since  employed  in  its 
stead  Negretti  and  Zambra's  5077* 
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Bbpobts  on  Inspsgtions  of  Obsbbyatoriss,  &c. 

To  B.  H.  Scott,  Esq.,  P.R.S. 
Dear  Sir,  Kew  Observatory,  October  27,  1893. 

I  BEQ  to  submit  the  following  report  to  the  Meteorological 
Council  concerning  their  self-recording  instruments  at  the  various 
observatories  and  anem<^raph  stations,  inspected  on  the  days  named  : — 

VamunUhf  August  16th-18th. — ^Tho  anemometer  at  this  station 
having  been  reported  to  be  out  of  order,  I  was  instructed  to  go  down  to 
Yarmouth  as  soon  as  arrangements  could  be  made  with  Mr.  Chree  for 
me  to  leave  the -Observatory.  Accordingly  I  left  Kew  on  August  16th, 
and  called  upon  Mr.  Watson  at  the  Sailors  Home,  who  has  charge  of 
the  anemograph. 

After  carefully  examining  the  recording  apparatus,  I  came  to  the 
conclusion  that  the  irregularity  in  the  trace  shown  on  the  sheet  for 
August  10th  was  due  to  the  clamping  screw  (which  had  become  very 
much  worn)  not  gripping  the  spindle  of  the  cylinder  with  sufficient 
force,  so  that  the  pressure  of  the  pencils,  combined  with  a  shift  in  the 
direction  of  the  wind,  no  doubt  caused  the  cylinder  to  slip  back 
from  time  to  time.  This  I  had  put  right  by  a  local  clockmaker,  and 
then  dismounted  the  external  parts  of  the  anemometer  (which  had  been 
well  attended  to  in  oiling),  and,  after  cleaning  and  examining  the 
orientation,  the  instrument  was  started  on  the  17th,  and  the  curve  taken 
off  on  the  following  morning  showed  that  the  defect  had  been  remedied. 

• 

Glasgow^  August  31st  to  September  2nd. — The  wet-bulb  standard 
thermometer  No.  709  having  been  accidentally  broken  at  this  observatory, 
another  standard.  No.  711,  was  ordered  to  be  taken  down  from  Kew  to 
replace  it.  This  I  did,  and  fitted  up  the  new  one  in  the  thermograph 
screen,  after  making  some  slight  alterations  in  the  metal  mounting. 

There  is  one  spare  thermograph  tube  at  the  observatory  for  use  in 
case  of  breakage,  but  no  scales  have  yet  been  constructed  for  tabulating 
the  photographic  curves  derived  from  the  new  dry  and  wet  tubes  which 
were  fitted  up  by  me  in  April  1 892. 

When  examining  the  thermograph  clock  and  lenses,  I  improved  the 
definition  of  the  zero-lines,  and  also  rectified  the  action  of  the  light  stop, 
which  had  failed  to  cut  off  the  light  from  time  to  time. 

The  barograph  clock  was  oiled  and  the  instrument  generally  attended 
to,  and  the  vent-hole  in  the  cistern  was  found  to  be  quite  free. 

The  external  parts  of  the  anemometer  were  dismounted  and  cleaned, 
and  all  the  bearings  lubricated  with  fresh  oil.  After  examining  the 
dock  and  recording  apparatus,  the  orientation  was  duly  tested,  and  the 
observer  instructed  to  prepare,  and  send  in  each  month,  an  orientation 
paper. 

As  requested,  I  examined  some  of  the  anemogi*aph  and  rain-gauge 
tracings.  The  former  tracings  were  found  to  be  exact  copies  of  the 
originals,  but  the  latter  were  not,  inasmuch  as  the  assistant  had  carried 
the  trace  down  to  the  full  extent  of  the  scale  and  fully  up  to  the  ssero- 
line,  as  will  be  seen  by  the  tracings  accompanying  this  report  (not 
reproduced  here). 

This  appears  to  have  always  been  done,  but  I  requested  Mr.  Connell 
to  send  in  for  the  future  facsimiles  of  the  curves.  After  oiling  and 
cleaning  the  friction  rollers  of  the  rain-gauge,  I  found  by  experiment 
that  the  pencil,  when  lighly  pressing  against  the  paper,  descended  to  the 
full  extent  of  l^e  scale,  although  it  did  not  return  again  to  the  zero  line 
but  this  gauge  is  not  provided  with  a  Stonyhurst  discharger. 


46  Bj^porl  of  the  MeUorotogioal  Council. 

The  various  thermometers  were  compared  with  the  Kew  standard 
thermometer  No.  662  at  5I»  degreee,  and  their  oorrectious  found  as 
follows : — 

Dry  standard  708            -  -  -  -  —0^1 

Wet       „       711            -  -  -  -  4-01  . 

Maximum  58846             -  -  -  -  +0*1 

Minimum  63942              -  -  -  -  — oi 

,,        (for  grass)  59008  -  -  •  -0*1 

^^"^  ^T"^^".  '  1  ^0.  K.O.  2479  .     -0-5 

Attached  thermometer  j 

Barograph  thermometer  (no  number)      •  -     ^0*8 

The  Mason's  hygrometer,  which  was  used  in  the  screen,  tempiwarily^ 
in  place  of  the  broken  thermometer,  was  also  examined  ^— 

Dry  bulb,  2847   -  -  -  -  -     —0-5 

Wet  ,»-----    — 0-6 

Aberdeen^  September  4th-6th. — ^The  two  new  thermograph  tubes 
ordered  to  be  sent  down  to  this  observatory  from  Kew  were  safely 
conveyed  by  me,  and  on  September  4th  No.  1  was  fitted  up  to  replace  the 
broken  wet  bulb  tube,  whilst  the  other  (No.  3)  was  carefully  put  away 
for  future  use  when  required.  The  curves  developed  on  the  following 
morning  showed  that  the  new  tube  had  been  successfully  adjusted,  and 
that  the  records  were  satisfactory. 

To  obviate  any  further  danger  of  breakage,  Mr.  Boswell  placed  a 
small  piece  of  zinc  over  the  hole  in  the  wall  at  the  back  of  the  screen  to 
prevent  any  stray  bird  from  resting  there. 

Although  the  barograph  and  thermograph  were  going  well,  the 
clocks  required  cleaning  as  well  as  the  lenses.  These  operations  were 
duly  carried  out,  and  the  thermometers  were  compared  in  pounded  ice, 
with  the  following  results  :— 


o  o 


Dry  bulb  397,  read        -  -  32*1  correction  — 0*1 

Wet    „    395,  read        -            -  32*6  „  —0-6 

Maximum  1002,  read    -            -  32*0  „  O'O 

Minimum  5056,  read  -  -  31*9  „  -fO'l 
Attached       thermometer       (to 

standard    barometer)    71061, 

read-  -  -  -  32'2  „  — 0*2 
Barograph      thermometer     (no 

number)         ...  34'0  „  — 2*0 

The  anemometer  was  dismounted  and  all  parts  cleaned,  the  different 
bearings  being  afterwards  replenished  with  sperm  oil.  The  orientatioii 
was  examined,  and  squeezes  taken  of  botii  the  spare  and  self-recording 
rain-gai^s  after  the  latter  had  been  examined  and  the  various,  parts 
cleaned  and  oiled. 

Deemess,  Orkney y  September  8th-9th. — At  this  station  the  anemo- 
graph was  inspected  on  September  8th,  but  through  a  misunderstanding 
as  to  the  exact  date  of  my  visit  l^Ir.  Spence  was  absent. 

I  had  the  exterior  parts  entirelv  dismounted,  and  found  that. the 
various  bearings  were  all  well  oile^  and  the  instrument  ba4  bjden  cM?e* 
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fullj  looked  after.  The  carve  taken  off  the  cylinder  on  the  morning  of 
my  visit  wa^  not  altogether  aatisfiictorj,  hat  this,  I  think,  wai  owiag  to 
the  assistant  not  having  clamped  the  dock  sufficiently  tightly  to  the 
cylinder  when  starting  we  instrument  on  the  previoas  6bj.  . 

The  clock  was  taken  to  pieces  and  cleaned,  the  recording  apparatus 
oiled,  and  afterwards  the  orientation  was  examined  and  found  correct. 

On  the  following  morning  I  drove  over  again  from  Kirkwall  and 
fonnd  that  the  anemometer  had  gone  all  right,  and  Mr.  S  pence,  who 
had  returned  home  that  day,  called  my  attention  to  a  slight  defect  in  the 
direction-pencil,  but  unfortunately  I  had  no  emery  buff  with  me  to 
correct  it.  Since  my  return,  however,  I  have  sent  out  two  emery  buffs 
to  Mr.  Spence,  in  case  the  end  of  the  pencil  stUl  requires  to  be  slightly 
rubbed  down. 

The  observer  was  instructed  to  adjust  the  sheet  upon  the  cylinder  so 
as  to  make  the  traces  fit  the  printed  forms. 

The  sun  recorder  was  in  good  order. 

Fort  William,  September  ldth-15th. — ^The  clocks  of  both  the  baro- 
graph and  thermograph  were  taken  to  pieces  and  cleaned.  The  lenses, 
condensers,  and  mirroiB  received  the  usual  attention,  and  the  zero  dots 
were  changed  to  the  winter  position.  The  intensity  of  the  photographic 
traces  was  also  much  improved  after  the  mirrors,  &c.,  had  been 
cleaned. 

The  thermometers  were  compared  with  the  Kew  standard  No.  682,. 
and  found  to  have  the  following  corrections  at  60  degrees : — 

Dry  bulb  671             .....  q-q 

Wet    ,,672             -            -            -            -            -  —0.2 

Barograph  thermometer,  K.O.  6-90  -            -            -  —2' 2 

Standard  barometer,  attached  thermometer  No.  72222  —0.1 

Maximum  1092          -             -            -             -             .  .^0*1 

Minimum  1322           -            -             -             -             -  +0-7 

Note. — ^As  the  minimum  thermometer  was  reading  low,  I  dismoonted 
it  from  the  scale  and  slightly  heated  the  chamber  end  over  a  lamp  and 
after  standing  the  tube  in  a  vertical  position  for  some  three  hoars,  tho 
following  correction  was  found  :— 

Minimum  1822  -  -  .40*8 

My  special  attention  having  been  directed  to  the  unsatisfactory  action 
of  the  self-recording  rain-gauge,  I  suggested  to  Mr.  Omond  the  advisa- 
bility of  entirely  dismounting  the  instrument  and  fitting  it  up  temporarily 
in  the  observatory,  as  the  weather  at  the  time  was  stormy. 

After  cleaning  the  clock  we  again  tested  the  capacity  of  the 
receiver  which  was  found  to  agree  with  the  ori^nal  value  given,  of 
0*18  inch. 

Experiments  were  then  made  with  the  Stonyhurst  discharger,  when  it 
was  discovered  that  the  float  did  not  exert  sufficient  lifting  power  to 
pash  the  pencil  up  to  the  zero  line  after  a  discharge  of  0'  18  inch.  We 
fonnd  that  the  position  of  the  float  in  the  discharger  was  adjusted  for  a 
faU  of  0  *  20  inch,  so  that  the  amount  of  rain  (0  *  18)  passing  in  from  the 
receiver  did  not  rise  to  a  sufficiently  high  level. 
.  As  a  ready  way  of  getting  over  the  difficulty  we  put  a  number  o£ 
pebbles  of  suitable  ,  size  into  the  bottom  of  the  discharger,  thereby 
raising  the  level  of  the  wat^  apd  the  float  was  then  found  to  act 
perfectly  in  forcing  the  pencil  i|p  to  the  zero-line. 
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Ab  regards  the  difierenoe  idioim  between  the  trace  and  the  amount 
meaanred  in  the  glaaa,  the  former  being  lesa,  I  think  that  this  was 
principally  dne  to  friction,  as  the  instmment  badlj  required  cleaning. 
After  filtering  the  mercnrj  and  cleaning  the  friction  roUers,  which  had 
become  somewhat  sdckj,  the  free  action  of  the  float  carrying  the  pencil 
was  considerably  improved. 

Alntctcky  September  18th. — ^I  visited  Alnwick  Castle  on  September 
18tb  by  appointment  with  H.  J.  Wiilyams,  Esq.,  who  has  succeeded 
Colonel  F.  Holland  in  the  service  of  His  Grace  the  Duke  of  North- 
umberland. Through  the  kind  courtesy  of  Mr.  WiUyams,  every  facility 
was  afforded  me  for  examining  the  anemometer,  though  unfortunately 
the  weather  was  unsettled  and  rainy  at  the  time. 

The  anemometer  is  erected  on  one  of  the  turrets  on  the  roof  of  the 
Castle,  and,  by  means  of  a  considerable  amount  of  shafting,  is  connected 
to  the  recording  apparatus  which  is  placed  in  the  Ubrary. 

The  exterior  parts  of  the  instrument  appeared  to  be  well  oiled,  and  are 
attended  to  from  time  to  time  by  the  resident  mechanic.  On  examining 
the  recording  apparatus  I  found  that  the  direction-pencil  was  a  few  points 
out  of  orientation,  but  after  some  little  difficulty  this  was  put  right,  and 
on  testing  the  four  principal  points  it  registered  satisfactorily. 

The  exposure  of  the  anemometer  is  fairly  good  for  all  irinds,  excepting 
those  coming  from  the  N.N.W.,  N.,  and  N.E.  When  the  direction  is  in 
any  uf  these  quarters  the  flag-tower  to  the  N.E.,  which  is  in  close  prox- 
imity to  the  instrument,  causes  eddies  to  sweep  round  the  tower  and  turrets 
to  such  a  degree  that  the  direction-vane  frequently  makes  a  complete 
turn  round  the  compass,  so  that  the  record  is  jnot  of  much  value. 

The  observer's  attention  was  called  to  the  times  of  starting,  and  also 
to  the  desirability  of  more  care  being  exercised  in  tracing  the  curves. 

From  an  inspection  of  these  it  was  evident  that  the  clock  lost  con- 
siderably in  the  course  of  the  day.  I  endeavoured  to  shorten  the 
length  of  the  pendulum,  but  was  unable  to  do  so  as  the  bob  had  become 
firmly  rusted  in. 

I  suggested  that  this  should  be  seen  to  by  a  local  clockmaker. 

North  Shields^  September  19th-20th. — The  anemometer  here  was 
Ibond  working  very  well,  and  is  in  excellent  order,  neither  the  fana 
nor  the  cups  showed  any  signs  of  wear.  I  entirely  dismounted  the 
instrument  and  had  e^ery  part  cleaned,  and  all  the  bearings  lubricated 
with  fresh  sperm  oil;  afterwards  the  orientation  was  examined  and 
found  correct* 

Fleetwood^  September  22nd~23rd. — ^At  this  station  the  anemograph 
was  in  good  working  order,  and,  as  usual,  well  attended  to  by  Mr. 
Gaulter. 

On  examining  the  direction  fans  I  found  that  one  of  the  blades  had 
become  unsoldered  ;  this  was  put  right  before  leaving.  The  cup-arms, 
and  stays  did  not  show  any  signs  of  wear. 

The  external  portions  of  the  instrument  were  thoroughly  cleaned  and 
oiled,  as  well  as  the  dock  and  recording  apparatus.  Ailterwu'ds  the 
prientation  was  duly  examined  and  found  correct. 

^  Siant/hursty  September  25th-26th. — ^Here  I  found  the  photographic 
mstruments  in  good  order,  but  had  the  thermograph  dock  dismounted 
and  cleaned  and  attached  a  new  line  to  the  barrel ;  also  the  barograph 
was  examined  and  the  usual  cleaning  of  lenses,  &c.  performed. 

The  zero-lines  of  the  thermograph  were  shifted  to  the  winter  position 
and  the  intensity  of  the  dots  of  light  improved. 
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Afterwrards  the  various  thermometers  were  oomfmred  by  means  of 
Kew  standard  682  and  found  to  have  the  following  corrections  at  52^ 
Fahr.  :— 

Dry  bulb  619    ...  -  — Oa 

Wet    „    382    -            .            -  -  —0-4 

Maximum  1525            -            -  -  0*0 

Minimum  501  -            -            -  -  4.0*2 

I  also  tested  the  maximum  and  minimum  thermometers  fitted  up  in 
the  Glaisher  stand  and  found  the  corrections  to  be 

For  Maximum  7310     -  -  -    — 0.4 

For  Minimum  48587     -  -  -        0  0 

The  extreme  temperature  values  supplied  to  the  Registrar-General 
are  derived  from  the  readings  of  these  latter  instruments,  and  it  is 
evident  from  this  comparison  that  the  large  diflferences  shown  in  April, 
May,  and  June,  between  the  extreme  readings  as  published  in  the 
Registrar- General's  report  and  those  published  by  the  Meteorological 
Council  are  not  due  to  instrumental  errors,  but  rather  to  the  different 
exposures. 

The  Glaisher  stand  is  erected  on  the  lawn  and  is  fully  exposed  to  the 
sun's  rays  for  the  greater  part  of  the  day,  so  that  the  effects  of 
radiation  must  be  very  considerable,  whereas  the  thermograph  screen  is 
fixed  to  the  north  side  of  the  observatory,  and  is  almost  entirely 
protected  from  the  sun,  and  the  readings  sent  to  the  Meteorological 
Office  are  derived  from  the  thermometers  placed  in  this  screen. 

The  anemometer  was  dismounted  and  cleaned  and  the  various  bearings 
renewed  with  fresh  oil.  The  observer  was  instructed  to  send  up  an 
orientation  sheet  once  a  month,  and  his  attention  was  called  to  the  entry 
of  the  times  of  changing  the  papers.  The  defect  in  the  recording-pencils 
noted  from  time  to  time  in  marking,  I  think,  must  be  due  to  an 
irregularity  in  the  surface  of  the  cylinder,  though  Father  Sidgreaves 
rather  inclines  to  the  belief  that  the  pencils  are  faulty. 

After  cleaning  and  oiling  the  recording  parts,  I  put  a  fresh  sheet  on 
the  cyliuwPr,  lowered  the  pencils,  and  slowly  revolved  the  drum  by  hand 
through  the  24  hours,  this  was  repeated  some  14  times,  taking  care  to 
have  a  fresh  position  at  starting^  and  from  an  inspection  of  the  experi- 
mental sheet  marked  A  there  is  a  general  tendency  of  the  pencil  failing 
to  mark  during  the  midnight  hours.  If  the  records  are  still  defective  I 
would  respectfully  suggest  that  the  cylinder  and  pencils  be  dismounted 
and  sent  to  the  makers,  who  could  readily  examine  the  cylinder  in  a 
lathe. 

As  regards  the  rain  gauge  pencil  failing  to  rise  to  the  sero  line,  this 
is  mainly  due  to  the  fact  that  the  discharger  is  nearly  worn  out.  It 
was  the  first  one  made,  and  was  only  roughly  put  together  at  the  College. 
It  has  now  been  in  use  over  20  years  and  is  practically  worn  out«  I 
would  therefore  recommend  that  a  new  one  be  supplied. 

Holyheady  September  28th-29th. — At  the  date  of  my  visit  here  the 
weather  was  very  stormy,  a  strong  westerly  gale  having  set  In  with 
heavy  rain,  but  fortunately  Mr.  Cotton  had  re-erected  the  anemometer 
(which  had  been  under  repair)  on  the  previous  afternooD,  and  the  curve 
which  came  off  on  the  morning  of  the  28'th  appeared  fairly  satisfactory. 

Notwithstanding  the  high  wind,  I  managed  to  examine  the  exterior 
parts  of  the  instrument,  and  found  that  the  bearings  were  all  well  oiled^ 
but  the  direction-fans  were  working  rather  stiffly ;  this  was  owing  to 
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liie  bearings  being  screwed  np  too  tifhtly.  The  interior  recording 
parts  were  deaned  and  the  orientation*  was'  te^d  -and  fonnd  correct, 
and  the  observer  instructed  to  make  a  mark  with  the  pricker  at  the  tim^ 
of  starting. ' 

(Signed)        T.  W.  Baksh. 


Kepoet  on  rxsPECTiON  of  the  OBSEavATomss  at  Falmouth 

and  Oxford,  1893. 

Falmouth  Observatory^  Tiaited  Angwt  i4tb-l7th.^— AU  the  instni* 
ments  were  found  Iq  verj  fair  condition  -and  well  aileiidod  to. 

The  anemograph  has  been  kept  well  oiled  wherever  it  was  possible,  to 
'do SO'  withont  dtsturbiDg  the  instrument,  but  on  dismounting  the  exterior 
portion,  the  oil  in  platform  containing  the  direction  roller  bearings  was 
'lonad  almost  dried  np,  and  what  little  was  left  had  thickened.  This 
was -all  removed,  and,  -  after  thorough  cleoniog,  filled*  up  with  fresh 
asbestoline. 

• '  The  clock  and  recording  parts  were  also  examined  and  cleaned,  and 
the  orientation  tested  bv  local  marks  and  bj  compass  bearings. 
c  The  endless  screw  of  tho  dIreotioBrspiiidle  begins  to  show  marked 
fiigne  of  wear,  and  will  eventnalljr  require  renewal. 
.  The  cheek-piece,  fitted  to  the  laia-gange,  to  prevent  the  pencil  rising 
beyond  zero*line  of  onrve  paper,  was  &nnd  to  have  worked  loose ;  tfaia 
was  made  rigid. 

The  cylinder  pbitform  was  noticed  to  be  revolving  dangerousty  close 
to  the  ^  stop"  ;  the  latter  was  bevelled  off  to  allow  more  roonu 

The  pencil  used — which  gives  good  tiaces-^is  a  Wolff's  *' Spanish 
.'(j^raphite,"  carefully  pointed  each  time  the  curve  is  changed*  aiid  die 
least  necessary  pressure  used  to  cause  it  to  record  clearly. 

Mr.  Eitto  pointed  out  tliat  the  screw  fixing  this  pencil  in  its  holder 
was  quite  worn  out.  A  new  one  was  procured  locally,  and  fitted  to 
holder  next  day. 

Examination  showed  that  some  of  the  wooden  stakes  used  to  secure 
the  ^  check  "  rain-gauge  had  decayed,  rendering  the  instrument  liable 
to  move  in  high  winds.  Fresh  supports  were  driven  in,  gauge  made 
firm  and  carefully  levelled,  and  a  ^*  squeeze  "  taken  of  rim  of  funnel. 

The  instrumental  portions  of  the  barograph  and  thermograph  were  in 
good' order,  but  the  escapements  of  both  clocks  required  cleaning,  which 
was  done.'  Some  difficulty  having  recently  been  experienced  in  altering 
the  length  of  the  barograph  pendulum,  I  examined  same,  and  found 
that  the  thread  talung-into^rating  nut  was  rusted ;  after  soaking  it  in  oil 
for  some  time  this  was  remedied. 

The  dial  diviaons  on  both  these  clocks  are  becoming  very  difficult  to 
read,  and  fresh  enamelled  dials  would  be  a  great  improvement. 

The  bulbs  of  the  thermometers  are  3  feet  4  inches  above  the  ground. 

The  thermometers  were  all  compared  with  my  standard  at  a  tern* 
perature  of  65°*  and  the  following  corrections  determined : — 

Dry,  '  No.  383  -  -  -  =  -0-5 

Wet,  „   383  .  -  -  =:  ^0-3 

Maximum,     „    104  •  -  -  =•  —0*4 

Minimum,      „    308  - .   ,  -  .  -  =  —0"  I 

Efeight'of  barometer  above  ^ea  level   •     =:183  feet. 
„        rain-gauge        „        „        -     =  169    „ 

„        anemograph  cup        „        •     =alx>ut  210  feet. 
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Radcliffe  Ohtervatoryj  Oxford^  visited  August  30th. — Mr.  Stone  was 
absent,  but  his  chief  assistaut,  Mr.  Wickhamy  courteously  lendered 
every  assistance. 

All  the  instruments  were  found  in  good  order  and  working 
satisfactorily. 

'    I  examined  the  clocks^  &c.»  and  oiled  the  escapements, 
. .  It  having  been  mther  difiealt  ^  read  the  thermometer  attached  to 
the  standard  baronneter*  at  ivw-temperatures^-it  was  with  some-  tronble 
and  risk  removed,  and  then  raised  in  its  shield-tube,  so  as  to  bring  the 
scale  divisions,  at  about  32^^  better  into  view. 

I  made  a- comparison-  with  mj  standard  of  the  various  thermometers 
in  use,  and  the  fdUowiag  corrections  were  given  :*— 


Dry^bttlb  standard,  Now  576  (in  thermograph  screen)  - 
Wet  „  yj    575  s,  „ 


=»     -01 

=     —0-2 

Dry  thermometer  B.T.  1710  (in  Stevenson's  screen)  -     =     — 0*3 


>» 


We* 
Maximum  ., 
Mininam  ,, 


B.T.  1709 
M.O.  856 
iM,0.  363 


Kew  Obsei-vatory, 

October  1893. 


n 
(Signed) 


-0-3  . 

—0-3' 

-fOrl 

E.  G.  Constable. 
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APPENDIX  VI. 

Method  of  Dsixufo  with  Telegraphio  Weathkb 

Imtellioskcb. 

Thx  operations  connected  with  the  preparation  and  issne  of  the 
Forecasts  and  Storm  Warnings  have  not  undergone  any  material  change. 
Full  details  will  be  found  in  Appendix  X.  to  the  Report  for  1891. 

Daily  Weather  Report. 

An  important  change  has  been  made  during  the  past  year  in  the 
Daily  Weather  Report,  as  two  telegrams  are  now  received  daily  from 
P.  Delgada,  in  the  Azores,  forwarded  by  the  courtesy  of  the  Portuguese 
Meteorological  Authorities.  The  service  is  at  present  too  new  for  any 
detailed  report  as  to  its  value  to  be  submitted.  A  detailed  descriptiou 
of  the  Report  is  given  in  the  Annual  Report  for  1887,  and  subsequent 
alterations  have  l^n  noticed  in  the  more  recent  Reports.  The  Report 
fills  four  large  quarto  pages  as  before. 

The  standing  portions  (maps,  ^c.)  are  printed  in  blue,  while  the 
information  for  each  day  is  in  black. 

The  subscription  for  the  Report  is — 

For  delivery  by  hand,  where  feasible^  £2  per  annum  ; 
!,,  ^  book  post  £1         ff 

MS.  copies  of  the  observations  aud  remarks  can  be  supplied  at  the 
rate  of  2L  lOs,  per  annum.  Arrangements  can  also  bo  made  for  the 
supply  of  charts  drawn  from  the  8h.  a.m.  or  6h.  p.m.  cbservations,  such 
as  appear  in  the  ^^  Times.*' 

The  Office  receives,  when  the  telegraphic  communications  are  perfect, 
fiflty-eight  reports  each  morning,  seventeen  eauh  afternoon  (except  on 
Sundays),  and  twenty-nine  each  evening,  the  arrangement  of  which  is 
explained  in  the  Annual  Reports  for  recent  years. 

The  Monthly  '^  Correction  and  Addition  List"  is  published  as  before. 


WsBEXT  Weather  Report. 

The  Weekly  Weather  Report,  which  has  appeannl  since  February 
1878,  and  was  re-arranged  at  the  commencement  of  1890,  is  prepared 
for  the  calendar  week,  Sunday  to  Saturday.  It  is  published  regularly 
on  Thursdays  and  is  illustrated  by  three  maps  for  each  day.  These,  like 
the  Daily  Reports,  show  the  outline  of  the  land  and  sea  in  blue,  while 
the  information  on  them  is  in  black.  The  maps  show  (1)  for  8  a.m., 
the  temperature,  weather,  and  sea  disturbance :  and  (2)  for  8  a.m.  and 
6  p.m.,  the  distribution  of  pressure  and  the  winds,  over,  and  on  the 
coasts  of,  Europe.  The  information  on  the  first  and  second  pages  of 
each  report  has  been  increased,  and  consists  of  observations  of  Tempera- 
ture and  Rainfall  made  at  79  stations,  the  individual  values  for  which 
are  given  on  the  second  page  of  the  Report,  and  of  Sunshine  recoixis 
taken  at  47  i;tations. 

Tables  of  Accumulated  Temperature,  designed  to  give  persons 
engaged  in  agriculture  better  means  of  estimating  the  manner  in  which 
vegetation  is  affected  by  temperature  than  that  afibrded  by  the  more 
usual  methods  of  treating  the  readings  of  the  thermometer,  are  published 
on  the  first  and  second  pages,  and  show  for  each  week,  and  for  the 
whole  period  from  the  beginning  of  the  year,  the  weekly  and  pro- 
gressive values  respectively,  of  the  combined  amount  and  duration  of 
the  excess  or  defect  of  the  air  temperature,  above  or  below  a  suitably 
fixed  standard^  or  base  temperature.     The  base  value  adopted  is  42^  Fahr. 
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Accumulated  Temperature  is  expressed  in  Day-degrees ;  a  Daj- 
degree  signifying  1°  F.  of  excess  or  defect  of  temperature  above  or 
below  42^  E.  continued  for  24  hours,  or  any  other  number  of  degrees 
for  an  inversely  proportional  number  of  hours.  An  explanation  of 
the  rules  by  which  it  is  obtained  will  be  found  in  the  Annual  Report 
for  1889,  while  full  details  as  to  the  facts  on  which  the  rules  are 
founded  are  published  in  Appendix  II.  to  the  Quarterly  Weather  Report 
for  1878. 

In  addition  to  the  reports  from  the  Telegraphic  Reporting  Stations, 
and  the  returns  from  the  self-recording  Observatories,  weekly  schedules 
from  SQ  volunteer  observers  are  used,  the  names  of  the  stations  and 
observers  being  given  in  App.  XI.,  p.  64. 

The  MS.  of  the  report  is  prepared  on  Tuesday  in  every  week,  and 
the  summary  on  its  first  puge  is  sent  to  several  papers  on  that 
evening ;  the  printed  copies  of  the  complete  report  are  ready  for  sale  on 
Thursday  afternoon. 

Appendices y  S^c, 

Two  Appendices,  I.  and  II.,  have  appeared,  similar  to  those  for 
recent  years.  The  Monthly  Summary  Supplement  has  been  improved 
by  the  addition  to  its  Tables  of  Columns  showing  the  difference 
between  the  Pressure,  Temperature,  Rainfall,  and  Bright  Sunshine 
of  the  current  month,  and  the  means  for  the  corresponding  months 
in  a  long  series  of  years. 

Issue  of  Forecasts. 

There  has  been  an  important  change  in  this  work,  the  Board  of 
Agriculture  having  forwarded  the  3.30  p.m.  daily  forecasts  to  the  rural 
parts  of  Northumberland  and  Essex,  p.  12. 

Remarks  on  the  actual  state  of  the  weather,  and  forecasts  for  not 
more  than  one  day  in  advance,  are  prepared  at  the  Meteorological  Office 
&E  under : — 

On  Week  Days.* 

(1.)  At  11  a.m.  (from  the  morning  reports),  for  the  24  hours  ending 
at  Noon  on  the  day  following  the  date  of  issue.  These  are 
intended  especially  for  the  early  editions  of  the  evening 
papers,  for  the  clubs,  and  for  exhibition  at  certain  selected 
stations.     See  page  10. 

(2.)  At  3.30  p.m.  (from  the  morning  and  afternoon  reports),  for  the 
day  following  that  of  issue.  This  set  of  forecasts  is  not 
intended  for  publication  in  newspapers,  but  a  copy  is  exhibited 
regularly  at  the  door  of  the  Meteorological  Office»  and  during 
the  Hay  Harvest  they  are  telegi*aphed  to  about  28  well-known 
agriculturists,  to  be  made  known  in  their  neighbourhoods,  see 
p.  11,  and  to  the  lioard  of  Agriculture  for  transmission  to 
certain  counties  in  England  (see  p.  12). 

(3.)  At  8.30  p.m.  (from  the  8  a.m.,  2  p.m.,  and  6  p.m.  reports), 
for  the  day  following  that  of  issue.  These  are  supplied 
gratis  to  any  newspaper  or  news  agency  which  may  apply  for 
them,  and  send  for  them  regularly.  A  very  large  number  of 
the  more  important  papers  and  news  agencies  avail  themselves 
of  this  advantage. 


*  Good  Friday  aad  Christm&B  Day  are  reckoned  as  Sundays. 


^A9H£ttfa^BaT(wilhIaleofMM). 

^^'^'tt'.B'W-  (^th  North  W>laa). 

bCQjQ''J9W.  (with  South  Vfalee). 

""die  doors  of  the  Meteoro- 

days,*  tor  the  mspection 

are  commnnicftted  anrler 

which  is  not  Bubelantiallf 

font  of  the  Office  showing 

jand  sea  distarbaace  at  six 

iSeasts-     The  stations  selected 

"'  ly,  Holyhead,  and  Valencia 

)t>0Be  for  8  a.m.  and  2  p.m. 

changed  at  about  9h.  iSm. 

in  be  eusily  read  from  the 

iQ  can  be  supplied  tvith  a 

week  day,*  on  payment 

^*T*o,  or  2*.   6rf.  per  official 

eoH  cf  tran»mi»»ion  ;  the 

by  book  poet,  5*.  9(2.,  per 

any  of  the  hours  men- 
.  daily,  on  payment  of  Zd. 
the  cost  of  telegraphy, 
up  at  1 1  a.m,,  for  all  the 
iitibscription  of  ten  shillings 
'''  CinDB  situated  in  or  near 
le  for  delivery  at  a  greater 

■S^4^'^>  o"  '^B  Pdblto  TJsb. — 
'"""'""""'^'"lion  of  Forecasts  for  these 

rged  for  an  facial  quarter 

:he  telq^ma. 

_jiT  IfOCAL  Post  Officeb. 

lotion  of  Forecasts  at  Local 
;3he  persons  to  whom  they 
',asteild  of  being  delirered. 

^fi!i^ttn$mUled  b}f  pott  are  sent 


''g^koatd  M  Snodaji. 


AppewUx  VI. 


5fr 


Inquiries  as  to  the  Weather. 

Inquiries  Personallt  or  bt  Messenger. — Any  person  applying  at 
the  Meteorological  Office  between  lLa.in.  and  8  p.m.  on  week  days, 
and  between  7  p.m.  and  8  p.m«  on  Sundays^*  can  be  supplied,  in 
writing,  with  the  latest  information  in  the  possession  of  the  Office  and 
with  the  latest  forecast  issued  for  any  specified  district,  on  payment  of 
one  shilling  for  each  inquiry. 

Inquiries  bt  Letter. — Application  may  be  made  by  letter,  enclosing 
thirteen  pence  in  stamps  if  the  reply  is  to  be  ^^  posty  and  one  shilling 
in  stamps,  in  addition  to  the  cost  of  the  reply  (consisting  of  ten  words, 
fixdiwive  of  the  address)  if  the  reply  is  to  be  ^y  telegraph. 

Inquiries  bt  Telegraph. — Any  person  may  obtain  by  telegraph 
from  the  Meteorological  Office  the  latest  information  as  to  the  weather 
in  any  district  of  the  United  Kingdom  by  payment  of  a  fee  of  1*; 
in  addition  to  the  cost  of  a  telegram  and  reply  to  any  post  office.  The 
telegram  containing  the  inquiry  must  be  addressed  as  follows : 


To 


Weather, 

London. 


The  payment  for  the  reply  should  be  for  at  least  ten  words  in  addition 
to  the  address.  ,  •    r 

Application  may  also  be  made  for  similar  information  to  be  sent 
either  by  telegraph  or  poet  on  some  future  specified  day. 

Checking  of  Forecasts  and  Storm  Warnings. 

.  The  forecasts  and  storm  warnings  issued  by  the  Office  are  carefully 
checked  by  being  compared  with  the  conditions  actually  experienced 
during  the  time  to  which  they  refer.  The  method  adopted  was  fully 
explained  in  the  Annual  Report  for  1891,  and  the  results  for  1893 
will  be  found  on  p.  14. 

In  <Hrder  to  render  the  information  in  the  possession  of  the  Office  as  to 
the  weather  experienced  on  our  coasts  still  more  complete,  the  Council 
haycj  as  in  preceding  years,  obtained  from  the  various  Lighthouse 
Boards  the  original  log-books  from  some  of  the  most  exposed  light- 
ships and  lighthouses.  They  again  express  their  cordial  thanks  for 
the  cooperation  so  readily  granted  to  them  by  these  Boards. 

*  Good  Friday  and  ChriBtmas  Day  are  reckoned  as  Sundays. 


rt^MM 
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APPENDIX  Vn. 

Bbpobt  on  ths  Gompariboh  of  the  Fobscasts  issued  at  8b.  dOm.  p.m. 
WITH  THE  Weather  subsequently  experienced,  for  the  12 
Months,  April  1893  to  March  1894.  The  results  are  for  the 
United  Kingdom  as  a  whole. 

The  letters  used  have  the  following  signification  :— 

It  =  complete  success.  I      o  =  partial  f ailui*e. 

l>  ss  partial  (more  than  half)  success.    |      d  ==  total  failure. 

The  chocking  has  been  conducted  on  the  same  system  as  that  em- 
ployed in  previous  years,  t.e.,  each  forecast  has  been  considered 
under  the  separate  headings  of  '^  Wind ''  and  '*  Weather,"  but  the 
results  of  the  8.30  p.m.  Forecasts  only  are  here  published. 

The  first  column  gives  the  per-centage  of  success  in  <<  Wind,*'  the 
second  in  "  Weather,"  and  the  third  the  average  of  the  two. 

The  Summary  for  the  various  districts  is  given  at  page  10. 


Per-centigei. 

Months. 

Pe]^oentage8. 

Honths. 

i 

1 

• 

a  +  b. 

• 

c 

> 
< 

a  +  K 

a 
Apni              J 

d 

59 

23 

13 

5 

75 

18 

4 
3 

67 
21 

8 

4 

88 

a 
i  October      5 

0 

d 

44 

28 
18 
10 

59 

28 

8 

5 

52 

28 
13 

7 

80 

a 

May               I 
d 

Cd 

24 

S 
5 

71 

15 

9 

5 

67 

20 

8 

5 

87 

1 

a 

KoTember  ~ 
c 

d 

49 

80 
13 

8 

68 

23 

8 

1 

59 

26 

11 

4 

85 

a 

June              5 
o 

d 

1 

61 

24 

10 

5 

64 

21 

11 

4 

68 
22 

11 
4 

85 

a 
December  ? 

c 
d 

49 
24 
22 

5 

60 

28 

6 

6 

55 

26 

14 

5 

81 

July              I 

d 

54 
25 
13 

8 

62 

23 

12 

8 

53 

24 

13 

5 

82 

a 
Januury     ^ 

d 

35 
86 
19 
10 

66 

27 

4 

8 

51 

31 

12 

6 

82 

a 
August          ^ 

d 

59 

24 

12 

5 

65 

20 

9 

6 

62 

22 

11 

5 

84 

a 
February    J 

d 

52 

24 

18 

6 

67 

25 

6 

2 

60 
24 
12 

4 

84 

a 
September     J 

d 

46 
82 

11 
11 

66 

27 
8 

4 

56 
80 

7 
7 

86 

a 

Mueh        ^ 
c 

d 

51 

28 

13 

8 

65 
25 

6 

4 

58 

27 

9 

6 

85 
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{continued  from  p.  66.) 

Per-oentagcs. 

Wind. 

Weather. 

Average. 

a  +  b. 

The  entire  year 

a 
b 
c 
d 

52 

27 

14 

7 

66 

23 

7 

.    4 

59 

85 

11 

5 

84 
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Telegbaphic  Weather  Intelliqehce. 

The  Meteorological  Office  issues  notices  of  atmospherical  disturbances 
on  or  near  the  coasts  of  the  British  Islands  (free  of  chai'ge)  to  ports 
and  fishing  stations  recommended  by  responsible  local  authorities. 

The  fact  that  odc  of  these  notices  has  been  received  at  any  station, 
is  made  known  by  hoisting  a  black  canvas  cone,  3  feet  high  and  8  feet 
wide  at  base,  which  has  the  appearance  of  a  triangle  when  hoisted. 
The  telegram  directing  the  cone  to  be  hoisted  should  be  exhibited 
near  the  signal  staff. 

At  dusk,  wheuever  a  signal  ought  to  be  flying  if  it  were  daylight,  a 
night  signal  consisting  of  three  lanterns  hung  on  a  triangular  frame, 
may  be  hoisted  in  place  of  the  cone. 

The  Meteorological  Office  supplies  the  canvas  cone,  but  does  not 
undertake  to  supply  the  lanterns.  In  all  cases  the  local  authorities 
must  undertake  the  charges  incidental  to  the  hoisting  of  the  signal, 
such  as  flagstaff  and  gear,  oil,  &c.,  and  also  as  to  the  keeping  of  the 
apparatus  in  repair,  painting,  ^. 

The  following  is  a  list  of  the  stations  at  which  the  signals  are  hoisted. 
They  are  situated,  101  in  England  and  Wales,  47  in  Scotland,  21  in 
Ireland,  3  in  the  Isle  of  Man,  and  3  in  tlte  Ohannel  Islands  : — 
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NORTH. 


WEST. 


SOOTLAIU),  N.E. 

Lerwick. 

Scalloway. 

Dimrownces. 

StroiDDcss. 

Kirkwall. 

HQlbom  Head. 

Dannet  Head. 

Wick. 

Avoch. 

Invemefls. 

Nairn. 

Bnrghead. 

Loflsiemonih. 

Backie. 

Fort  Knockie. 

Cnllen. 

Portsoy. 

Banfll 

Fraserburgh. 

Peterhead. 

Aberdeen. 


Scotland,  £. 

Stonehaven. 

Montrose. 

BlOilghty  Ferry. 

Dundee. 

St.  Andrews. 

Anstxather. 

Pittenweem. 

Bomtisland. 

Gnmgemoath. 

Bo'ness. 

Granton. 

Newharen. 

Leith. 

Fipherrow. 

Dttnhar. 

■CoBkbuniiipatb. 

St.  Abb's  Head. 

Eyemouth. 


Irelai^d,  S.W. 

New  Ross. 

Danmore  East. 

Dungaryan.. 

Yoaghal. 

Qoeenstown. 

Passage. 

Cork. 

Kinsale. 

Do.   (Old  Head). 

Brow  Head. 

Tralee. 

Limerick. 

Galway. 


IjutUkXiy,  N.W. 

Rathmullan. 
Malin  Head. 
Fortruah. 
Fort  BaUintrae. 


}i 


Irish  Sba. 

BelAst. 

Donaghadee. 

Howth. 

Kingstown. 

Ramsey  (L  of  M.). 

Dooglas        ), 

Castletown 

Silloth. 

Mary  port. 

Workington. 

Whitehaven. 

Barrow. 

Moreeambe. 

Fleetwood. 

Blackpool. 

Lytham. 

Freston. 

Soathport. 

Liverpool. 

Knncom. 

Connah's  Quay. 

Penmaenmawr. 

PortPenrhyn. 

Port  Dlnorwic 

Carnarvon. 

Holyhead. 


St.  Gkobob's 
CHAnmL. 

Aberystwith. 
Milford. 


SOUTH. 


EAST. 


'EyoLAXD,  S.W. 

SciUy. 

St.  Sennen. 

Newlyn,  West 

Pensanoe. 

The  Lissrd. 

Falmoath. 

Pendennis. 

Mevagissey. 

Devonport. 

Plymonth. 

Pnwle  Point. 

Teignmonth. 

Ezmouth. 


EKGlJkBD,  S. 

Guernsey. 
St.  Heller's 
(Jersey). 
GU>rey  (Jersey). 
Weymouth. 
Poole. 
Cowes. 
Ryde. 
St.  Catherine's 

X^oint 
Portsmouth. 
Southampton. 
LittlehamptcA. 
Brighton. 
Newhaven. 


Ekolaxd,  S.£. 

Eastbourne. 

Hastings, 

Rye. 

Sandgate. 

Folkestoae. 

Dover. 

Bamsgate. 

North  Foreland. 

Margate. 

Faversham. 

Sheemess. 

Chatham, 


EVOLAXD,  E. 

Harwich. 

Ipswich. 

Soothwold. 

Yarmouth. 

Cromer. 

Sheringham. 

Lynn. 

Sutton  Bridge. 


E2COLAVD,  N.£. 

Boston. 

Cleethorpes. 
Grimsby. 
Goole. 
Hull. 

BridlingtouQuay. 
Flamborough 
Head. 
FUey. 
Whitby. 
Redcar. 

Middlesborough. 
West  Hartlepool. 
Sunderland. 
South  Shields. 
Tynemouth. 
Berwick  -  on  - 
Tweed. 


Ieaniinu9d. 
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NORTH. 

WEST. 

SOUTH. 

EAST. 

SOOTLAHO,    N.W. 

Baistol  Channel. 

Stomoway. 

Pemlxrey. 

Port     of     Ness 

Llanelly. 

(Island of  Lewis). 

Swansea. 
Briton  Ferry 

Porthcawl. 

1 

Penarth. 

• 

Cardiff. 

Do.  Barry  Dock. 

Scotland,  W. 

Newport. 

Glasgow. 

Weston-snper- 
Mare 

Greenock. 

Rothesay. 

Campbelton. 

Ginran. 

Ballantrae. 

Bnmham. 

Bridgewater. 

Ilfraoombe. 

Lnndy  Island. 

Barnstaple. 

Appledore. 

Bosoastle. 

Port  Isaac. 

Newquay. 

Hayle. 

• 

St.  Ires. 

• 
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APPENDIX  IX. 

FXSHBRT  BaROMBTBBS. 

List  of  Places  supplied  with  Fishbrt  Barometers. 

Shetland  Isles. — Balta  Sound,  Uja  Sound,  Burravoe,  Netting, 
Lerwick,  Sandsair,  Scalloway,  Symbister.     . 

Orkney  Isles. — ^Westray,  Papa,  Burray,  Kiiicwall. 
Scotland^  east  coast. — Duncansbay,  Freswick,  Auchengtil,  Eeiss, 
Ackergill,  Staxigoe,  Wick,  Lybster,  Dunbeath,  Portmahomack, 
Cromarty,  Avoch,  Nairn,  Burghead,  Portessie,  Port  Knockie,  Portsoy, 
Whitehills,  Gardenstown,  Roscbearty,  Pitullie,  Fraserburgh,  Inveral- 
lochy,  Pointlaw,  Findon,  Portlethen,  Skateraw,  Stonehaven,  Arbroath, 
Broughty  Ferry,  St.  Andrews,  Crail,  Cellsrdyke,  St.  Monance^  Bamt- 
island,  Newhayen. 

England^  east  coast. — Berwick,  North  Shields,  South  Shields, 
Sunderland,  West  Hartlepool,  Staithes,  Scarborough,  Filey,  Flamborough, 
Bridlington  Quay,  Withernsea,  Hull,  Lynn  (2),  Wells,  Gorleston, 
Lowestofl,  Orford  Haven,  Woodbridge  Haven,  Harwich,  Brightling- 
sea,  West  Mersea,  Maldon,  Margate,  Deal,  Kingsdown,  Dover. 

England^  south  coast. — Bognor,  Rydo,  Bembridge,  Brixton,  Ather- 
field,  Vcntnor,  Gorey  (Jersey),  Haslar  Hospital,  Poole,  Weymouth, 
Portland,  Budleigh  Salterton,  Exmouth,  Cawsand,  Mevagissey,  Gorran- 
haven,  Devoran,  Portscath,  Penryn,  Durgan,  Porthallow,  Falmouth, 
Coverack,  Newlyn  (2),  Mousehole. 

Englandy  south-west  coast. — St  Ives,  Hayle,  Port  Isaac,  Bosca&tle, 
Bideford,  Burnham,  Highbridge,  Weston-super-Mare. 

Wales. — Briton  Ferry,  Swansea,  Angle,  Milford,  Aberystwith, 
Nevin,  Carnarvon. 

England^  north-west  coast. — ^Fleetwood,  Morecambe,  Maryport. 

Isle  0/ Jfan.— Douglas,  Port  St.  Mary,  Peel  (2). 

Scotland  J  south-west  coast. — Port  Patrick,  Stranraer. 

Ireland^  east  coast — Cushendall,  Belfast,  Bangor,  Groomsport, 
Donaghadee,  Ardglass,  Warren  Point,  Cai-lingford,  Greenore,  Dundalk, 
Malahide,  Howth,  Kingstown  (2),  Bray,  Wicklow. 

Ireland^  south  coast. — Dunmore  East,  Dungarvan,  Crosshaven, 
Kinsale,  Union  Hall,  Castletownsend,  Baltimore,  Schull  (2),  Crookhaven, 
Castletown  (Berehaven),  Ballycrovane. 

Ireland,  west  coast. — Valencia,  Dingle,  Tralee,  Tarbert,  Kilcredane, 
Eilronan,  Spiddal,  Cleggan,  EUy  Bay,  Ballyglass,  Ballycastle  (Co.  Mayo), 
Donegal,  Tribane,  Killybege,  Teelin,  Malinmore,  Portnoo,  Burton  Port, 
Kincaslagb,  Bunbeg. 

Ireland,  north  coast. — Dunfanaghy,  Rathmullen,  Buncrana,  Malin 
Head,  Moville,  Greencastle,  Portstewart^  Portmsh,  Ballycastle  (Co. 
Antrim). 

Scotland,  west  coast. — Tarbert  (Loch  Fyne),  Campbeltown,  Carra- 
dale,  Portree,  Armadale  (Isle  of  Skye),  Plockton,  Gruinard,  UllajHK)!, 
East  Mey,  Stroma. 

Hebrides. — Stornoway,  Portnaguiran,  Obb,  Yaltos,  Carloway,  Ness, 

Summary  of  Stations  supplied  with  Instruments. 

Eogland  and  Wales  -  -  -  -  -     71 

Scotland  and  Isle  of  Man     •  -  -  -     70 

L'eland         -  -  -  •  -  -    57 

198 
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APPENDIX  X» 

MbTHODS    followed    in    DBiXINO    WITH    MbTSOBOLOOICAL     RETURNS 

FBOM  Land  Stations  in  the  British  Isles. 
These  stations  are  of  five  classes,  as  stated  on  page  16. 

1,'^'^Observaiortes  cantimumsiy  observing  all  the  Meteorological  Elements, 

Hoarlj  measurements  of  the  curves  obtained  from  the  self-recording  Betanui  from 
instruments    at    the    observatories    of    the    Office   are  made  by  the  o^*®"***^"^* 
observers  at  each  station,  on  printed  forms  supplied  for  the  purpose^ 
which,  together  with  the  curves,  are  forwarded  to  the  Office  weekly. 
They  comprise  measurements  of  the  barograms,  of  the  dry  bulb  and  wet- 
bulb  thermograms,  of  the  anemograms,  and  of  the  rain-gauge  curves. 

The  measurements    are    subjected  to    a   careful    examination  in  Kzftmination 
order  to  ensure  as  far  as  possible   their  accuracy,   and   the  revised  ®'  '*^"'^°*- 
regulations  which  have    been  adopted    to  secure   this   end  will    be 
found  in  the  Beport  of  the  Office  for  1890.    They  comprise  rules  for 
the  guidance  of  observers,  as  well  as  of  the  assistants  charged  with 
the  examination  of  the  work  at  the  Office.    Attention  need  be  called 
here  to  only  two  of  these  rules,  viz.,  (a)  the  use  of  subsidiary  sheets 
on    which  are    entered  the  results  of  a  second  set  of  measurements 
of  the  curves  made  after,  and  quite  independently  of,  the  first  set, 
and  with  a  different  form  of  scale,  the  two  sets  of  measurements  being 
afterwards  compared  together,  and  any  differences  found  inquired  into 
and  set  right ;  and  (b)  the  re-measnrements  of  the  curve  made  by  the 
assistants  at  the  Meteorological  Office,  and  which  always  amount  to 
40,  and  in  doubtful  cases  to  many  more,  per  mouth,  for  each  element. 
The  attention  of  the  observers  is  always  drawn  to  such  errors  as  may  Results  of 
be  detected,  and  to  any  failures  in  the  continuity  of  the  curves  arising  J^SJtto*^'^  ^^ 
from  failure  of  the  light,  stoppage  of  the  clock,  defective  photography,  Council. 
faulty  action  of  the  wet-bulb  thermometer,  &c. ;  a  report  containing  the 
results  of  the  examination  of  each  Obsei-vatory  being  also  submitted  to 
the  Council  periodically.    The  curves  and  tabulations  are  eventually 
bound  and  stored  in  the  Office. 

In  connexion  with  this  work  should  be  mentioned  the  general  watch  Geneni  super- 
which  has  to  be  kept  over  the  working  of  the  observatories  and  of  the  otom-atoiy 
instruments,  not  only  to  secure  uniformity  amongst  them  and  observance  ^^^' 
of  rules,  but  also  to  guard  against  small  changes  which  are  liable  to 
occur  at  certain  times,  especially  with  the  thermographs,  and  which  may 
affect  the  scale- values  of  the  instrument  or  the  datum  lines  used  for  the 
tabulation  of  the  curves.    About  twice  a  year  this  work  calls  for  special 
examination,   entailing  some   ccmsiderable  time  and  occasionally  the 
engraving  of  new  scales  for  measuring  the  curves. 

f  m£th0d  op  dkalino  with  the  numerical  bssults  from  the 

Sblp-recordtng  Observatories. 

In  dealing  with  the  tabulations  the  first  step  is  to  go  over  the  sheets  interpolations. 
and  fill  up  by  interpolation,  wherever  possible,  any  gaps  or  breaks  in  the 
continuity  of  the  record. 

The  records  having  been  made  as  complete  as  possible,  are  then  use4 
for  the  calculation  of  daily  and  hourly  mean  values,  for  periods  of  ^\q 
days,  calendar  months,  and  for  the  year;  which,  together  with  other 
data  obtained  from  the  same  source,  are  published  under  the  title  of 
*^  Hourly  Means  of  the  Headings  obtained  from  the  Self-recording 
*^  Instruments  at  the  Four  Observatories   under  ihe  Meteorological 
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<<  Coandl/'  The  volume  for  1891  is  almost  ready  for  issae,  and  some 
progress  has  been  made  with  the  calcnlatiens  for  the  jear  1892.  See 
p.  17. 

TLr-^Anemographic  Statiom  at  which  the  Wind  is  recorded 

eoniinuousfy. 


The  snetogffMM  Mceiied  froQPk  JUnmek.  C!itfiite»;>I)^ei:pess»DahUi% 
Heetwoody  Holjheadt  North  Shield3t  SciUy,  aad  Yarmoath  are  regu- 
larlj  examined  and  t»bii]ated  in  the  Office,  and  the  sheets  bound  up 
ill  volumes.  Besides  special  inquiries  on  legal  and  other  points  that 
from  time  to  time  urwOf  and  Jn  which  these  documents  are  of  high 
importance,  the  tabulations  are  always  emplojed  in  the  preparation  of 
the  various  Beporta  issued  by  the  Omce.  Thej  are  also  regularlj  used 
in  the  checking  of  the  Storm  Warnings. 


Origiuind 
promMof 


New  siaiions. 


III. — Land  Stations  of  the  Second  Order. . 

•     *  •  - 

Ever  since  the  year  1866  returns  of  more  or  less  completeness  have 
been  received  from  land  stations  in  the  United  kingdom.  In  that  year 
there  was  only  one  station,  but  by  1871  the  number  had  increased  to 
15|  and  five  years  later  to  49,  includiufir  14  station?  belonging  to  the 
Boyal  Meteorologieal  Society,  copies  of  the  returns  from  which  were 
sent  to  the  Office  under  a  special  arrangement  with  the  Society. 

At  the  end  of  March  1894  the  total  number  of  stations  was  113, 
including  15  belonging  to  the  Boyal  Meteorological  Society  and  19 
belonging  to  the  Scottish  Meteorological  Society. 

It  must,  however,  be  observed  that  while  this  number  is  exclusive  of 
the  self-recording  observatories  and  of  the  anemographic  stations,  it  in- 
cludes several  others  from  which  onlv  very  scanty  information  is  received. 

The  stations  are  distributed  as  follows :  60  in  England,  6  in  Wales, 
26  in  Scotland,  and  31  in  Ireland. 

The  methods  followed  with  regard  to  the  examination  and  publishing 
of  these  returns  have  been  fully  detailed  in  previous  reports,  and  need 
not  now  be  repeated.  The  changes  introduced  into  the  volume  for  1886 
have  been  continued  in  those  for  later  years.  These  refer  to  the 
barometer  readings,  which  are  now  given  at  station-level  instead  of 
being  reduced  to  the  mean  sea-level ;  and  to  the  humidity,  where  the 
depression  of  wet^bulb  is  shown,  the  international  forms  A  and  B  being 
modified  accordingly. 

The  volume  for  1890  contains  returns  from  68  stations. 

Arrangements  have  been  made  under  which  it  is  hoped  that  the 
arrears  of  this  publication  will.be  rapidly  reduced. 

Beports  from  the  Irish  stations  are  regularly  supplied  to  the 
Begistrar-General  for  Ireland  for  his  Weekly  and  Quarterly  Betums. 

When  an  application  for  the  adoption  of  a  new  station  is  received,  a 
schedule  is  forwarded  to  the  observer  containing  a  series  of  questions  as 
to  the  outfit  of  the  station,  the  exposure  of  the  instruments,  and  the 
influence  likely  to  be  exerted  on  their  indications  by  surrounding  objects, 
such  as  houses  and  trees.  Only  mercurial  barometers  are  accepted,  and 
only  such  as  have  been  duly  verified.  All  thermometers  most  have  been 
tested  at  Kew.  A  plan  of  the  station,  showing  the  positions  of  the 
instruments  with  regard  to  neighbouring  objects,  is  also  required. 

On  the  return  of  this  schedule  the  answers  are  considered,  and, 
where  necessary,  alterations  are  advised. 
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If,  however,  the  existing  arrangements  are  satisfactory,  tables  for 
reducing  the  barometer  readings  to  32?  Fahrenheit  at  mean  sea-level  are 
prepared  and  duplicates  sent  to  the  observer,  together  with  a  set  of 
Hygrometrical  Tables,  and  a  copy  of  "Instructions  in  the  Use  of' 
Meteorological  Insti'uments." 

The  first  returns  are  compared  and  examined  with  special  care,  and  a 
repcort  o£  the. result  of  the  examination  is  forwarded  to-  the  obrarver; - 
with  1 1nstructions  howbest  to^nnprov^  and  complete  the  returns.         -     <  "^ 

There  are  still  many  parts  of  the  British  Islands  very  poorly  repre- 
sented by  the  existing  stations,  and  any  information  for  these  districts    -  - 
would  be  valuable.  :    -       .• . 

The  daily  records  of  sunshine  which  are  -  now  received  from  51  ^^^^ 
Stations  in  the  British  Islands  are  examined  generally,  to  guai'd  against  ^ 

accidental  changes  in  the  adjustment-  of  the  instruments.  Notes  ex- 
plaining any  omission  or  accidental  defect  are  added  to  the  cards  if 
required,  and  after  their  receipt  has  been  acknowledged,  they  are  duly 
stamped  and  dated  and  then' stored  in  the  Office. 

A  tabulation  of  these  curves  is  published  as  part  of  the  Weekly  Weekly  toiali. 
Weather  Report,  mentioned  iu  Appendix  YII*,  and  for  those  stations' 
which  are,  also  Stations  of  the  Second  Order  the  monthly  totals  of  bright    - 
sunshine  in  hours,  together  with  the  per*centagee  of  its  possible  daratioBy    ' 
are  pubb'shed  as  Part  IV.  of  Returns  from  Stations  of  the  Second 
Order.*'    A  table  showing  the  daily  amount  of  sunshine  at  Bunhill  BoW} 
one  of  the  London  stations,  is  also  prepared  quarterly  for  the  Royal 
Meteorological  Society, 

Inspection. 

The  Stations  of  the  Second  Order  are  regularly  inspected,  the  atten-  - 
lion  of  the  inspector  being  directed  by  tbe  Office  to  any  special  point 
which  may  require  investigation. 

IN .-^^Telegrctphic  Reporting  Statums. 

Full  particulars  relating  to  these  stations,  the  information  received 
from  them,  and  the  method  of  dealing  with  that  information,  will  be 
found  in  Appendix  VII.  to  the  Report  for  the  year  1888-9.  A 
paragraph  in  that  Appendix  (p.  60)  explains  the  use  that  is  made  of  the 
monthly  schedules  sent  in  by  the  observers. 

V. — Exira  Stations. 

The  returns  from  Stations   of  the  Fifth  Class  are  not  regularly     ■ 
published  by  the  Office,  but  they  are  available  for  any  special  investi- 
gation that  may  be  taken  up.     Tlie  rainfall  values  at  these  stations  are^ 
however,  copied  and  supplied  to  Mr.  Symons«  F.R.S.,  for  publication  in 
« British  Rainfall."  ,     .  > 

List  of  Stations. 

In  Appendix  XI.,  page  64,  is  given  a  complete  list  of  the  stations 
supplying  information  to  the  Office. , 
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APPENDIX  XL 

List  of  Stations  in  the  British  Islands  from  which  Ikfobmatiok 
has  been  received  at  the  Metbobolooioal  OvriCE  during  the  year 
ending  March  SIst  1894. 

The  Stations  marked  **t**9Lte  in  connexion  with  the  Scottish 
Meteorological  Societj,  and  those  marked  *^  jH  ^  are  in  connexion  with 
the  Soyat  Meteorol^cal  Society.  The  returns  from  these  Stations  are 
receired  by  the  Office  under  an  arrangement  which  will  be  found 
detailed  in  previous  reports. 

In  certain  cases  where  the  actual  station  at  which  the  Observa- 
tions have  been  taken  is  not  generally  known,  and  could  not  be  readilv 
identified,  the  name  of  some  village  or  town  near  has  been  inserted,  with 
the  name  of  the  station  following  within  brockets. 

The  nature  of  the  information  received  from  each  station  is  indicated 
by  letters  as  follows  : — 

A.  Obtervaiaries. — Continuous  record  of  pressure,  temperature,  wind, 
sunshine  and  rain,  with  eye  observations  of  the  amount,  form,  and 
motion  of  the  clouds,  and  notes  on  the  weather. 

B.  Anemograph  Stations. — Continuous  record  of  the  direction  and 
velocity  (or  force)  of  the  wind. 

C.  Barograph  Stations, — Continuous  record  of  pressure. 

D.  Second  Order  Stations, — Regular  observations  at  9  a.m.  and  9 
p.ro.  each  day,  local  time,  of  pressure,  temperature  (dry-bulb  and  wet* 
bulb),  wind,  cloud,  and  weather,  with  the  daily  maxima  and  minima  of 
temperature,  the  daily  rainfall,  and  general  remarks  on  the  weather. 

E.  Second  Order  Stations. — Monthly  means  and  summaries  on 
Form  B.  of  observations  taken  at  9  a  m.  and  9  p.m ,  each  day  as  above. 

F.  Climatological  Stations. — The  maximum  and  minimum  tempera- 
ture and  the  rainfall  for  each  day,  with  remarks  on  the  weather.  This 
information  is  sent  to  the  Meteorological  Office  each  week  for  use  in  the 
*♦  Weekly  Weather  Report." 

G.  Third  Order  Stations, — Observations  of  the  same  kind  as  at 
Second  Order  Stations,  but  either : — 

(a)  less  full. 

(6)  taken  only  once  daily. 

(c)  taken  at  irregular  hours. 

R.  Rainfall  Stations. — Daily  observations  of  the  amount  of  rainfall, 
with  remarks  on  the  weather. 


S.  Sunshine  Statio7is. — Continuous  record  of  bright  sunshine. 

T.  Telegraphic  Stations. — ^Reguhir  observations  at  8  a  m.  and  6  p.m. 
G.M.T.  (and  from  some  utations  at  2  p.m.  in  addition),  of  pressure, 
temperature,  wind  and  weather,  with  the  daily  maxima  and  minima  of 
temperature,  the  daily  rainfall,  and,  where  possible,  the  sea-disturbance 
at  8  am.  each  day  and  the  daily  amount  of  bright  sunshine.  This 
information  is  sent  to  the  Meteorological  Office  each  day  by  telegi*aph, 
for  use  in  the  "  Daily  Weather  Report "  and,  as  required,  for  use  in  the 
«  Weekly  Weather  Report." 

W.  Sea-temperature. — Daily  observations  of  the  temperature  of  the 
fiea  water. 


^^iil 


Pnrf.  C.  Nliren 

Hunphrj  WUlTUUi. 
lor  the  Doke  ot 
Morthumberlud. 

t.  V.  IUtm 

v.  Stowut,  tor  I«df 


t.  L.  B.  Jt.^. 
Ccwtenud  - 
Ber.  P.  T,  St 


B.  I.  WhltUker 


IkptW. 


% 


..HiieGioinQ 
A/W.Hoora 
F.  v.  MOOM 
].  V.  Hoora 


«8t 
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StAtion. 


Long. 


Height 
inftet 
aboT6 
1U.L. 


Dublin  (Mountjoy  Obaer- 
Ttttory,  FhoDix  Pvk). 

Sb  Dundee 

Dunftmfcgbjr  (Sheepbaven) 
DungeneM    -  •  - 

A  DunroMnCMtta 

Durham 

Butboume  - 

BMt  Qoodwin  LigbUhip   - 

Bdffeworthfltown     (Curry- 

mne). 
Bomburgb  ... 
BMlisbandWelsh  Qround* 

Lightship. 
Eonis,  Co.  Clare      - 

H      (Boalevan)  • 
Bpeom     (Bojal    Medical 

College). 
Falmouth     •         ,    .      . 
Fleetwood 
Sb  FortAuguftus 
A  FortWiUiaoL 


FoTnes,  Go.  Limerick 
Galway 
Oeldeston,  Beoofe^  - 

Glasgow 
Sb  GlencarroA   - 
Sb  Olcfilee 
Sb  'Gofdon  Cfwtle 


Gorleeton.  Suffolk  - 
GUemaqy  <8t.  Peter's) 


_    iruaar  , 

Harpenden,  Herts. 
'  Hoepital, 
I  Junction 


_^rpei 

Hafelar  Hospital.  Hants 


JKBsreford. 

Hejsham  Hall,  Lancasbire 

IKHlIlingtoa    *: 

Holyhead  (Hak-bour  Office) 
„       (Sailors*  Home)  • 
Hunt  Obstle 
Jtftey  (St.  AubiBs) 
^       (St.  Hellers) 

S^earsney  Abbey  (Dover)  - 
Ketton.  Stamford    - 

M  »  (TlieHohnes) 

Kew  Obserratonr    • 
Kilcredane,  Oo.  Clare 
Kilkenny 


JiSiUaraey     • 

Etl&ney   (Cloneevin),  Co. 

Dublin. 
Kirkwall 

Kish  Bank  Lightship        - 
Ladylaw  (Hawick)  - 
Sb  Lairg .  -  •  • 

Lamlasb,  Isle    of   Arraii, 

Scotland. 
Laivlale,  Ai^yl^li^ 

Laii^hamQ«     Cumartben- 
sbire. 
Sb  Ledpathle 


Leith  -  ■  .'  . 

Lenan  and  Ower. Light- 
ship. 
Lerwipk  .   • 
Sb  LiMm,  (Jo.  l^rone     - 


53  8^  N. 

(TtL  W. 

08  28  „ 
66  11  » 
60  66  » 
87  60  „ 

286  • 

788  - 
0  60  B. 
8  86W. 

0446  H 
6046  H 
61  18  „ 
60  48  ,. 

186  - 
0  17  B. 
108  - 
f  80  W. 

• 

66  67  „ 
6127  p. 

8  12  ., 
3  0  » 

60  61  M 

860  «. 

02  61  „ 

860  » 
0  14  ^ 

60  0  » 
68  66  » 

67  8  ^ 
6648  „ 

6  4  » 
8  1.. 
4  40  „ 
6  6,. 

50  $7  M 
58  17  * 
60  88  „ 

65  63  ». 
57  80  „ 

66  0  1, 

67317 ; 

0  7. 
0  8, 

181  i. 

4  18  IF. 
6  14  .. 
412  » 
8  j6  „ 

52  86  » 

4082  „ 
51  40  » 
6047  M 
04  10  „ 
58  6  » 
64  8  ., 

1  43  B. 

2  38  W. 
020  „ 

1 7 : 

218  . 
246  .. 
264  „ 

68  48  '„ 
68  18  » 
68  18  M 
60  4i.. 
40  18  ^. 

0  83  B. 
4  89  W. 
430  .. 
183  „ 
Oil  » 
2  6  » 

61  8  » 
68  SO  „ 
6880  „ 
6128  « 
6886  » 

62  80  „ 

1  17  E. 
0  88  W. 
083  „ 
0  10  „ 
0  47  „ 
7  14  .. 

68  4  ,. 

0  80^ 

63  16  « 

0  7  „ 

68  80  ,. 
08  l5  „ 
66  28  „ 
68  1  „ 
6682  „ 

tS7  . 

SI: 

06  41  „ 

9  41  «, 

61  47.  „ 

4  28  „ 

«6  46.„ 

3  7  n 

60  68  „ 
08  0,„ 

3  10  „ 
2  2  B. 

60  0  ., 
54  41  ., 

1  8W. 

046  .; 

169 

100 

26 
12 

336 
88 

207 

268 

18 
40 


167 


32 


106 

la 

180 
480 
808 
101 


418 

1186 

874 

96 

88 

48 

18. 

26 


100? 

"lO 
212 

86 


480 

336 


14 

16 

710 

20 
800' 


Obsemr. 


Nataraof 
Inlbr. 


snppUed* 


Lt;-Co1.    Kirkwood. 

B.B. 

J.  Ctamoehaa 
Ooastguaid  - 
W.  Batton  • 
D.  MeWille.  for  the 

Duke  of  Sutherland. 
H.  J.  Carpenter 
R.  Sbeward  - 
Light  keepers 
J.M.  WHson* 

R.  C.  tfossman 
Light-keepers         * 

Dobbin. 
Mfs.  J.  W.  Soctt 

C.  I.  (Urdiuer 

B.  Kitto       - 
M.  S.  (Sanlter 
Bat.  M  .  WiU 
&.   T.  Omond   for 
Directors*       Ben 
'    Nevis  Obeerrfltorf . 
Lord  Moatesgle     • 
Lieut.  C.  O.  F.  Law 
.B.T.  Dowion    •    . 
Prof.  L.  Becker 

D.  U.  Munro 
W.  MelvUle  • 

J.  Webster  (for  tbs 
Duke  of  Richmond 
and  Gwdon,  K.G.). 

R.  J.  C.  Day 

F.  B.  Carey  - 
T.  Wilson     - 

G.  Coppen    - 
W.  H.  Bunce 
T^  A.  Chapmsn 
S.  Lomas  for  MiA  L. 

Ber'lus'B.FfblkesI 
F.  H.  <3ottou   • 
T.  Chqpe 
B.T.^fremble' 
J.  Fisher      -     .    «• 
Bi^pal  Oacer  Fort 

Regent. 
C«wr  Curtis 
F.  Coveptri    - 

CChree  "  - 
Coastguard  - 
H.  Ckrlton,for  the 

Marquis     of    Or^ 

monde. 
Yen.      Archdeaoon 

Wynne. 
R.  O^Brien  ?itrioi]g 

Coastguard  ■         • 
Light  keepers 
W:R.WUson 
J,  Toung 
Ceastguard 

A.  Fletcher  for  T. 

H.  G.  Nbwton. 
R»W.  Pinney  • 


W.    Morrfson 
Stormonth 

Tjl^JbarSioil 
Light-keepers  • 


Dar- 


Ceastguard  • 
Sir      Nathaniel 
Staples^  Bart. 


*.  D.  8. 

D. 
W. 

T. 
D. 

D.F.8. 
D.8. 
W. 
D.F. 

D.S. 
W. 


R. 
D. 

■ 

A«F. 
B. 
B.  F.  S. 
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J.  Tatham    - 
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Cooper. 
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J.  Hewison  • 

G. 
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58  87    „ 
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10 
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— 

J.B.aark  - 

B. 

68  67    ,» 
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H.  M.  Pfattnaner     - 

D.T. 

la  addition  to  the  sbovei  reports  are  received  dailj  from  the  following 

Continental  Stations. 


station. 


Authority. 


Hapannda 
HemOsand 
tStockholm 
Wisby 

Bodd 

tChristiansnnd 
*tSkudesuaes 
Fasrder 

tTheScaw 
FanO 

Cuxharen  - 


Station. 


Auttiority. 


1 


Meteorologicsl 
Offlce,  Sweden. 


/  Meteorological 
>    Institute,  Nor- 
)    way. 

CMeteondogical 

<    Institute,  Den- 

V.   mark. 

Deutsche  See- 
wartcb  Ham- 
burg. 


tThe  Helder 

Cape  Gris  Nea 

tBre8t(St.Mathieu) 

Lorient  (tie  de  Groiz) 

*tBochefort(I]ed'Ak) 

tBiarrits 

tParis 

Belfort 

Lyons 

Nice 

Wiesbaden 
Munich 
Ooranna 
tldsbon 


Bureau  Central 
M4t4orok«iqaci, 
Paris. 


1  Cent  Met 
\    of  Germaay, 


JfoU.^^HhB  stations  marked  with  an  asterisk  (*)  r^iort  alio  at  8h.  p.m.,  and  those  wUh 
daner  (t)  at  Oh.  p»m. ;  Lisbon  reports  at  4h.  p.m.  instead  of  Oh.  pjn. 
The  Heldar  does  not  wnd  reports  at  0  p.m.  on  Sundays. 
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APPENDIX  XII. 

A0C£SSIOKB  TO   THE  LlBRABlT  DUfONG  THB  YbAB  SMDlKa 

3l8T  Maboh  1894. 

A6Cra.*-Meteorologieal  obfleryatioiis  fecorded  at  theAccra  Obsenratorj.  By 
J.  F.  Easmon.    1891,  Jaxi.-1898,  Dec.    la.  f*.    Sheets. 

Adolaide  ObsexratOiy. — ^Meteorological  obeervations  made  at  tbe  Adelaide 
Obteiratorj,  and  other  places  in  South  Australia  and  the  Northern  Territory, 
daring  the  years  1884-^7,  under  the  direction  of  C.  Todd.  2  vols.  sm.  ^. 
Adelaide,  1893. 

[  ]  Rainfall  in  South  Australia  and  the  Northern  Territory  during  1892; 

with  weather  characteristics  of  each  month.  By  C.  Todd.  sm.  f*.  Adelaide^ 
1898. 

Aitkeili  John. — On  the  colour  of  the  Mediterranean  and  other  waters.  8*. 
CProc.  R.  Soc.  Edinb,,  zL,  1881-82,  ;i.  472.) 

J  I  On  some  observations  made  without   a  dust  counter  on  the  haiing 
wt  of  atmospheric  dust.    8^    (^Proc,  R.  Soe,  Edinb,y  xx.,  1893, /».  76.) 
II  Breath  figures.    8«.     {Proc.  R.  Soc,  Edinb,,  xz.,  1898,  p.  94.) 

"  On  the  number  of  dust  particles  in  the  atmosphere  of  certain  places  in 

Great  Britain  and  on  the  Ckmtinent,  with  remarks  on  the  relation  between  the 
amount  of  dust  and  meteorological  phenomena.  Fart  ii  la.  4^.  Edinburgh,  1892. 
(Trans.  R,  Soc.  Edinb,,  xxxvu..  Part  i.,  p.  17.) 

II  ■  On  the  particles  in  fbgs  and  clouds,  la.  4®.  Edinburgh,  1899.  (Trans* 
R.  Soc.  Edinh.,  xxxvii.,  1893,  p.  418.) 

Akerblom,  P. — De  Pemploi  des  photogramm^Cres  pour  mesnrer  la  hanteor  des 
nnages.    la.  8^    Upsala,  1894. 

[Algiers,    Service  Kitterologique    da   OoavemeiiiAnt   GMniral  de 

rAlgene.]~BuUetin  m^t^rologique  de  I'Algerie.  1898,  Jan.  1-Deo.  81.  sm.  f>. 
Sheets. 

[Allaliabad,  Meteorological  Office.]— Brief  sketch  of  the  meteorology  of  th« 

North-Westem  Provinces  and  Oudh  and  adjacent  parts  of  Bajputana  and  the 
Panjab  for  the  year  1892.    sm.  f".    s.l.e.a. 

Amsterdam,  Kon.  Kederlandflch  Aardr\jlc8kimdL;  Oenootschap*— 

Nomina  geographica  Neerlandica,  QeBchiedkundig  ondenoes  der  nederlandSche 
aardrijkskundige  namen,    .    .    .    iii***  DeeL    la.  8<*.    Leiden,  1898. 

•—  —  Tijdschrift  .  .  .  onder  redactie  Tan  €.  M.  Kan  en  J.  M.  O.  A. 
Timmerman.    Tweede  seiie.    Dee!  x.    2  toIs.    8"*.    Leiden,  1898. 

Antigua,  Ctovemment  Laboratory.  —  Meteorological  register  for  1898. 
By  p.  watts.    (Suppi.  to  the  Leeward  Islands  Gasette,  8th  Feb.  1894.)    la.  8«. 

*  Ii  Arctic  dispatches  (The),  containing  an  account  of  the  discovery  of  the 
North- West  Passage  by  Capt  B.  Maclure,  commanding  H.M.S.  "  luTestigator." 
With  a  narrative  of  proceedings  of  H.M.S. "  Beeolute,*'  Capt.  Kellett,  C.B.,  and  ^e 
dispatches  of  Capt.  Sir  Edward  Belcher,  C.B.,  Capt.  Inglefield,  and  Commr.  Pullen. 
«•.    London,  sa.    ( A'airt.  Mag.,  tnd  ser.,  xxH.,  1858,  pp.  677  and  617.) 

* Sea.— Letters  written  during  the  late  voyage  of  discovery  in  the  Weslttii 

Arctic  Sea.  By  an  Officer  of  the  Expedition.  8^  London,  1821.  {Voyages, 
Vol.  v.,  published  by  Sir  R.  Phillips  ^  Co.) 

AtmAsfera.  La. — Bevista  mensnal  .  .  .  publicada  por  el  Observatorio  de 
Vilafranca  del  Panad^.  Afk>  i.,  1892.  8«.  Ano  ii.,  1898.  sm.  f».  2  vols. 
Tilafranca  del  Panades,  sa. 

L'Atmosphiire. — Recueil  de  docnments  m^t^orologiques  public  par  les  soins  de 
rObservatoire  de  la  Tour  Saint- Jacques  k  Paris.    la.  8''.    Paris,  1893. 

""■^"    '  111  111  II  I  ■     — ■  ^B^-^iV^BIHMa^iaBS^ 

KoTB.'*-Books  marked  *  have  been  aeqnired  bv purchase;  the  others  are  donatioDS  from 
Institations,  iocieties>  or  authors.  Those  marked  u  are  excerpt  papers,  extra  copies  of  which 
have  been  separately  printed. 

In  some  cases  additianal  publications  have  been  received  beiddea  those  speoiilsd«but  enlj 
completed  volumes  or  years  are  given  hers. 
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*  AUffUSt,  S.  F.  —  PiychrometerUfeln    nach  den  nettesten  UnteraQebimgen 
berechnet  von  E.  F.  Aogunt.    sm.  8*.    Berlin,  1848. 

*  Babinet,  (|X]^^tudes  et  lectures  snr  les  sciences  d*observation  et  lean 
•ppUcationB  pratiques.     Vo>s.  i.~viii.     8  toIs.,  sm.  8*.    Paris,  1855-68. 

*  Bailj.  W.~On*an  integrating  abemometek     Read  Dec.  V,  1883.     8*.     {PhQ, 
Ma^.,  ser.  5,  xvii.,  1884,  p.  48:1.) 

,  (Barber,  C.  A-)— R<^»^*11  returns,  1892 — Dominica  and  Montserrat.      In.  S', 
(Sitpp/.  Leeward  Idandt  Oazelte,  Jtdy  6,  1898.) 

Bircenay  M. — I^l  clima  de  la  Ciudad  de  Mexico,    8<'.    Mexico,  1893. 

Batavia.  Macnetical  and  Xeieorolo^cal  OhBexvaJtory.— Qb9«rTftti^«s 

'•    .    .    Pui4ial»ecr  .    .  >,    under   tbjs  direction  of  J. P.  Vau  der^^ok*-   YoK.yit*» 
1892.    f>.     BaUvia,  1898.  i  a 

[  ObiervatorilUlL]-^BegeivaarnemLQgBn-inNedeElABdAcb--Indie..  izir. 

Jaaig.     1898.    8«.    Batavia,  1893. 

Title  and  Preface  in  tbe  Englisb  language  also.  .  r 

BathlUlti  Qambia. — Comparative  rainfall  in  the  Golongrof  the  Gan4>iiL    1387* 
1891.     sm.  f».     Sheet.* 


Meteorological  statistics.    1892.    Slip. 


BaxetdAUy,  X^Abstraota  of  olnerFftHons  .at  ithe  Soudiport  nnteaDoldgiiBl  Mm- 
yatory  for  the  weeks  ending  Dee.  81, 1882  to  Dee.  29, 1893.    Slipa.       .    . 

It  Bayavd,  F.  C^-The  direction  of  the  wind  over  the  British  Isles.  ^-MT^-SO. 
fti.  8».   \Huart.Jimm:R.  Meteor.  Sot. ,:dx,,\^^Z,  p.  I'n.y  ') 

Belize. — Summary  of  meteorological  observations  at  8t.  Joseph's  Obs^rvatOl^ 
during  the  months  of  Jan. — Dec.    1898.     4*.     Sheets.      {The   Angelu9,'Beli£et 
.1898-94.)  .        .     .- 

Ben'  Keyifl. — Guide  to  Ben  Nevis,  with  an  aecoant  of  tbe  foundation  and  work 
«l  l^e  meteorological  observator/*    en.  8^    Bdinbnrgh  and  Glai^fr*    aa. 

II  .      Meteorological  observations  on  Ben  Kevis.    Beport  of  the  Counktee 

.^     t    •    Drawn  up  l^  Dr.  Bucb«Q«    8^    (JUp»  Br,  Amoc.  Adu,Sc.,  1893^  <\-i 

Bensoili  €. — An  aoeount  of  the  normal  distribntioB  of  the  rain&U  in  <he  Madias 
Presidency,  based  on  the  records  of  twenty  years,    sm.  f>.    Madras,  1892.       <:^.>.i4 

-    Beiliii)  Deutsebe  Keteorologiscbe  .Qeiell8chalt*~Berliner  arejgvffeb 

f'der  deutselMFn  meteovoloffiecben  Gesellsehaft. '    8.10.11.    VereiiiBjah^  le^iietS, 
1894.     3  vols.     8o.     Berlin,  1886,  1898,  1894.  >  .  i 

- .  n...!-. .ICdiiigliob  Prenwinchee Xetaovologiidies. Inatitat^Balelatinber 

die  Thjttigkeit     ...    von  W.  v.  Besold.     1891,  1892.    2  vols.    la.  8«.     Berife, 
1893. 

— —r Ikgebnisfe  der  neteorologiscben  Beobachtungen.  im  Jahre  1890. 

la.  40.    Berlin,  1898. 

>■  Ergebnisse  der  Niederschlags-Beobachtongen  im  Jahre  X891.    la* 

•  4°. '.  Berlin,  1893.  ' 

II' Witterung  nach  den  Beobachtnngen  des  k5niglichen  meteoro- 

logitebexi  Instituts.     1898,  Jan.-Dec.    la.  4«.    {Siaiisi,  Korresp.) 

■      *  Bertft.  P«— "^  pression  bfirometrique.     Becberches  de  physiologic  exp^rimen- 
tale;    Ia.S».    Paris,  1^78. 

Bibliofb^tie  UniTenelle  [et  Bevue  flnifse].  Archives  dee  sotendto 

•-j^iyeigaeeetliaitlirellee.'  Troiaikne  p^riode.    Tomea  xzic-xxs.    <24Pok.     8% 
'een^>ne,'>1893.  -  •       .  .  ./i 

II  Bidwell,  S.--Pofir6*  clouds  and  lightning.   8«.    lPn>c.  n.Imi.CfrtaiJBrit^, 
1893,  ifay.] 

Birkenhead.    MeteoTok>ffical  results.    1892.     8*'     {Bep,  en  San,  condition  of 
Birkenhead  Jor  1892,  6y  B,  S,  Maraden,  p.  11.)  -      .     f 

*  BlasiuBi  W« — Stdrme  und  modeme  Meteorologie.    Yier  Tortrige  gehalten  jn 
Braunschweig.     1891-92.    la.  8<*.    Braunschweig,  1898.  ^ 

*"H1iiilrj  H. — Wind-  und    Meeresstromungen  im  Gebiet  der  kleiiien  Chmda 

<  Irisefak  .  b^'8^  {BeUr,  2.  Oeophya,,  AbhandL  geo^.  Seminar*  C/imv.  Sirmtatmtg,  /. 
p.  1,  Stuttgart,  1887.) 

IfBiML  W-*l)ie  Sehneedeckt  in  Bayem  im  Winter  1891<>92.     4«.    iBeob. 
meteor.  Stat.  K.  Bayem,  xiv.,  1892.)  '  '  •"*^ 
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.  V  BBOlbayi  Oovenilllflnt  Obierratary.— -Mftgaetioal-  and  if&eteorotegkua  obser- 
^  Xl^tioip  ma4i9  at  the  GoT«nnaeiit  Obfierratory^  Bonbay,  in  the  years  1891  aBd'1892, 
,„ under  the  direction  of  C.  Chambers  aad  C.  Ohambert>  Jan.,  together  with  an  appen- 
,t.4i9f  9pntaiqiiig  an  aoooont  of  a  magnetio  reeeardi.    £"<    Bomb^»  1893.  •  . 

<•':    ( — k—    ■     ■    >  Beport  on  the  condition  and  proceedings  of  the  Govjemment 
Observatory,  Coliba,  for  the  year  which  ended  with  the  80th  June   1898.  f*. 

6,1.641. 

1"         * 

[Bombay  Meteorological  Office.] — ^Brief  sketch  of  the  meteorology  of  the 
J^mkBgr  Presidency  in  189^93.    f<>.    s.l.e.«. 

II  BostOll^  lEasS.,  Weather  BnreaXL — Annoal  summaiy  of  the  New  England 
-.•Weather  fieisvicefar  the  year  189S.    hi.  4^    Cambridge,  Mas8.,l-898¥-  {Anmr-Astr. 
Obs.  Harvard  Coll,,  xli..  Part  i.) 

BnUetin  of  the  New  England  Weather  Service.    t893,  .Tan.-Dec.     4«. 

B.l.e.a. 

BongainYille,  [L.  A.]  de. — The  History  of  a  voyage  to  the  Malouine   (or 
Falkland)  Islands,  made  in  1763  and  1764. 

See  Pernbtty,  A.  J. 

Bremen^  MeteoroloffiBehft. Station  I.  Ordnnng.  —  I>eatsche8  meteoro- 

jtlogiaehes  Jahrbuch  fur   1892.    Ergebnisse  der  meteorologischen  Beobachtungen. 
Herausgegeben  von  P.  Bergholz.    Jahrg.  iii.    hi.  4*'.    Bremen,  1898. 

'  <  3ri0lMtne,  Post  and  TelegraDh  department,  Meteorological  Branth.— 

Brisbane  Observatory,  Wiokham  Terrace.  •  Meteorological  synopsis.     Jani-Dec, 
.  18eui89ft.    f«.    Bheets.     iSuppl.  Queensland  Ow,  QatgUe,  1891-88.) 
'  ■       Table  of  rainfall.    1890.    Jan.-Deo.    f.    Sheets. 

Brituh  North  Borneo  Herald  aad   Official  Gazette.    Vol.  xi.   1893. 

Nos.  1-12.    f*.    Sandakan,  1893. 

Contains  meteorological  observations. 

,     *  <Bril€ey  E.  8.>.Town  fogs:   their  Amelioration  and  prevention.    8^    iI}tMn 
Reff.,cxiv,,lSH,  Jan., p,  IS2). 

.Bnuuek,  Oheerratoire  BoyaL--BaUetin  m^t^rologiqae.    .1993,  Jan.  1- 

.Dec.  31.    r.    Sheets. 

II  Bnchaily  [JL]  The  temperature  of  London  for  180  years,  from  1768  to  18^. 
la.  8^     (Jbum.  ScqU,  Meteor.  Soc,  drd  ser,,  iz.,  p.  Sts.) 

The  temperatore  of  the  North-east  oi  ScoUand  for  129  years 


from  1764  to  1892.    la.  8\  {Joum.  Scott  Meteor^  Soc.,  3rdier,,  ix,,p^  22i.)   . 

Budiaxest,  Institutut  Meteorologic  al  Bomaniei.— Analeie   .   .       de 

S.  C.  Hepites.    Tom.  vi.-vii.,  1 890-189 1.     2  vols.    Ui.  4o.    Bncaresti,  1898. 

In  the  French  language  also. 

Cairo,  Ministdre  de  llnt^rienr.    Administration  dee  Services  Sani- 

taires  et  d'Hygi^e   PubUoue. — Bulletin  hebdomadaire.      8"*   ann6e,   1893 
Nos.  1-52.    SnppL  au  Jonm.  Omciel,  1893-94.    la.  4^ 

[Calcutta,  Meteorological  Office,  Bengal]— Bay  of  Bengal  weather  chart. 
I£f93,  Jan.  l-Dec.  31.    sm.  f^.    Sheets. 

Bengal  daily  weather  report.    1893.    sm.  f«.    Sheets. 

These  reports  are  only  published  daring  the  rainy  season.    . 

)  Meteorological  and  niafiai  table^of  tiie-  Protinoe  of  Bengal  for 


.  the  weeks  ending  January  7  to  December  30, 1898.    f''. 

(  )  Metecffologieal  and  rainCtOl  Uble  of  the  Province  of  Bengal  .for 

the  months  of  January  to  December  1893,  with  annual  tables,    sm.  f*. 
^  _.....-  Meteorological  summary  for  the  monsoon  period  of  1898.    sm. 

( )  Summary  of  the  meteorology  of  Bengal  for  the  year  1892. 

'  ^^.  f .    rJ.eA. 

.,.,    .  Keteorologioal  Office^  India.— Abstraet  of  the  resulu  of  met^oro- 

.^ogical  oliifervauoDs  taEeo  at  the  Anpore  Observatory  in  the  months,  of  Jan.-Dec. 
1893.    sm.f*.     Sheets. 
«— —        .       Abstract  of  tibe  results   of   the  barometric  and   therpQmetrio 
..observations  taken  at  the  Meteorological  Office,  Cbowringhee.      1893,  Jan.-«Dec. 
'  sm.  f».    Sheets. 
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[Calcntta,  Xeteorologrical   Ofllce,   Iiidia.1— Cjdlone  in«moin.   No.  V. 

Account  of  three  cyelones  in  the  Bay  of  Bengal  ana  Arabian  Sea  dnrin^  the  mondi 
of  NoTember  )891,  va.,  ih»  Port  Blair  cyclone  of  1st  to  7th,  the  Bfimcoy  cyclone 
of  lit  to  Srd,  and  the  cyclone  of  19th  to  28rd.     By  J.  BUot.    la  S"*.    Culciittay  1898. 

— — India    daily   weather  report      1898.    Jan.    1-Dec.    81.       K 

Sheeta. 

— Indian  meteorological    memoirs.    VoL    iy.     im.   f*.     Calcntta, 

1886-98. 

[ ]  The  India  weather  review  for  the  year  1892.    ^.      Calcutta) 

1898. 

[  ]  Memoraadnm  on  the  snowftdl  in  the  moontain  districts  hordar- 

ing  Northern  India  and  the  abnormal  features  of  the  weather  In  India  during  the 
past  five  months,  with  a  forecast  of  the  probable  character  of  the  south-west  mon- 
soon rains  of  1893.    f«.    (Simla,  1893.) 

[—  ]  Meteorological  obeerrations  recorded  at  seven  stations  in  India 

in  the  year  1892,  corrected  and  reduced,    f*.     Calcutta,  1898. 

[ ']  BmnfiOl  of   India,    1891,  1892.    2  vols.  sm.  ^.    s-Uji.   and 

Calcutta,  1893. 

1891  has  DO  title  page. 

(  )  Report  on  the  administration  of  the  Meteorological  Department 

of  the  Oovemment  of  India  in  1892-98.    f .    s.l.e.a. 

........ Besults  of  the  meteorological  observations  taken  at  the  Alipore 

Observatory,  from  Jan.  1  to  Deo.  80,  1893.    sm.  f9.    Sheets. 

^^—  — — ^—  Results  of  the  barometrical  and  thermometrical  observations  talcen 
at  the  Meteorologioal  Offiee,  Chowringhee,  from  Ist  January  to  80th  December 
1893.   sm.f>.    Sheets. 

1 1  CalyOli.  P. — Andamento  della  piojzgia  in  Pesaro  nel  ventennio  1871-90,  con 
altri  dati  meteorologici  dedotti  dal  settennio  d^osservazioni  1876-82.  la.  8**. 
Pesaro,  1891.    {Ann.  Isiituto  Teen,) 

Cambridge  Philosophical  Society. — Transactions.  Vols.  xiii.-xv.  3  vols, 
la.  4^     Cambridge,  1883,  1889,  1894. 

Camhridffe  (Mass.),  Astronomical  Observatonr  of  Harvard  College.— 

Annals.  Vol.  xix.,  Part  ii.  Researches  on  the  zodiacal  light  and  on  a  photographic 
determination  of  the  atmospheric  absorption,    la.  4<>.    Cambridge,  1898. 

-^— Annals.    Vol.  xxzi.    Part  ii.    lovestigations  of  the  New  England 

Meteorologioal  Society  for  the  year  1891.    la.  4\    Cambridge,  Mass.,  1893. 

Annals.    Vol.  xi.    Part  ii.     Observations  made  at  the  Blue  Hill 

meteorological  observatory,  Mass.,  U.8.A.,  in  the  year  1892.  Under  the  direction 
of  A.  L.  Kotch.    la.  4*>.    Cambridge,  1893. 

Cape  Town,  Meteorological  Commission,  Cape  of  Good  Hope.— Report 

of  the  Meteorological  Commission  for  the  year  1892.    sm.  f>.    Cape  Town,  1893. 

Carlsmhe,  Centralbnreau  f&r  Meteordogie  nnd  Hjdrographie.^ 

Dentsches  meteorologisches  Jahrbuch  fiir  1892.  Grossherzogthum  Eaden.  Die 
Ergebnisse  der  meteorologbchen  Beobachtungen  im  Jahre  1892.    Bearbeitet   von 

C.  Scholtheiss,  zugleich  ii.  Theil  des  Jahresb far  1892.    la.  4^ 

Karlsruhe,  1893. 


^— __  Jahresbericht    .    .    .    mit  den  Ergebnissen  der  meteorologischen 

Beobachtungen  und  der  Wasserstandsaufzeichnungen  am  Rhein  und  an  seinen 
grOssem  Nebenfldssen  ftir  das  Jahr,  1692.    la.  4^,    Karisruhe,  1892. 

— —  •^-^—  TJebersicht  der  Ergebnisse  der  an  den  badischen  meteorologischen 
Stationen  angestellten  Beobaditungen,  nebst  Wasserstandsaufzeichnungen  an  den 
wichtigsten  Hauptpegeln  des  Bheins.     1898.    J  an.- Dec.    ^.    Sheets. 

*  CasseU  ft  Co.--The  Universal  Atlas.  Published  for  the  Ath»  Publishing  Co., 
Lim.,  by  Cassell  &  Co.,Lim.    f*.    London,  1893. 


Chandler,  A.— The  climate  of  Torquay.    8«.    iTram.  Devon.  Assoc.  Adv, 
&.,  XXV.,  1893,  p.  271.) 

Chemniti,  K    Sachaisches   meteorologisches    Institnt  ^  Deutsche! 

meteorologisches    Jahrbuch    fur    1892.      Beobachtungssystem    des    Kdnigieiches 
Sachsen.    la.  4<>.    Chemnitz,  1898. 

■  Wetterbericht.     1892,  Jan.  1-Dec.31.    oblong  8». 

C 1  Wetterbericht.     1893,  Jan.-Dec.    la.  4'*.    (Wissensch.    Bsil. 

der  Leipxiger  Zeitung,  1 898-94.) 


Appendix  XII.  73 

-Chevalier.  S.*— The  ^'Bokliara**  typhoon,  October  1892.  Bead  before  the 
Shanghai  Meteor.  Soc.    8*.    Shanghai,  ]  898. 

'  Tjphons  de  1892,  Jnillet,  Aodt,  Septembre.    la.  8<^.    Shanghai,  1894. 

Ghnttiaaiia,    Ben  Vonke  NordhavB-Ezpeditioii,  1876-1878.  —  Bmd 

i.-vL    6  Yola.    ^.     [Ghriatiama,  1880^1898.] 

In  the  Bngliflh  language  alto. 

II  --— —  Honk  Meteorologisk  Ingtitut.— Nedb^-h^iden  i  Noige,berMilet 
efter  observationer  1867  til  1891  af  Dot  meteorologiske  institut.  la.  4?.  (^^for$k 
TekiMk  TidsMkr.y 

Vorwerisches  Xeteorologisohes  In8titat.-^ahrboch,  isdi.  am 

f».    Christiania,  1893. 

*  Ciel  et  Terre*-^B®vo0  popnlaire  d'astronomie,  de  m^t^rologie,  et  de  phjsiqne 
da  globe.    xiv«annte;  1898-94.    8^    Brozelles,  bol 

Clark,  J.  B.*— [Letter  addressed  to  Toiks.  PhiL  Soc.  as  to  warnings  of  floods.] 
4«.    Dated,  York,  1893.  . 

II  — *.—  Notes  on  York  meteorology  for  1892.  la.  8«.  {Hep,  Yarka.  Pkil  Soc^ 
1892,  p.  88.) 

II  daytoili  H.  H. — Six  and  seren  day  weather  pexiodiotties.  la.  8^  {Am&r. 
Meteor,  Joum.,  x.,  1898,  p.  86.) 

II  (  )  Six  and  seven  day  weather  periods,    la.  8«.    (^Amer,  Mete&r.  Joum. 

X.,  1898,  p.  8S2.) 

II  .  Six  and  seven  day  weather  periods,    la.  %**»      (Amer.  Joum,  Se,,  Srd 

9€r^  xlvii.,  1894,  p,  928.) 

II  ...I-....  The  movements  of  the  ur  at  all  heights  in  cyclones  and  anti-cyolones, 
as  shown  by  the  clond  and  wind  records  at  Blue  Hill.  la.  8*.  (^Amer.  Meteor. 
Jowm.,  X.,  1898,  j>.  170.) 

dements,  H. — ^Hngh  Clements'  weather  almanack,  1898.    f^.    Sheet. 

[  ]  Clements'  weather  calendar  for  1894.     Containing   forecasts,  of  the 

weather  for  every  day  in  the  year.    la.  f>.    Sheet.    London,  [1893]. 

Coimhra,  Obsenratorio  Meteorologico  e  Maenetico  da  Universidade.— 

Observa^des  meteorologicas  e  magneticas    .    .    .    1892.    f>.    Coimbra,  1898. 

II  Colombo.  Surreyor  Oeneral's  Oflloe.— Beport  on  the  meteorology  of  Ceylon 
for  1892.     sm.  f».     ^Ceylon  Adndmsir.  Sep.,  1892,  Pari  ii.,  p.  B  1.) 

II  ■  "— -  Bmlts  of  meteorological  observations  in  Ceylon  daring  the 

months  of  Janoaiy  to  December  1892.  f".  Sheets.  (^SuppL  CeyUm  Gov,  GiizeHe, 
1892-98.) 

— ^^  -^—  Betnm  of  rainfall  in  Ceylon  during  1892,  and  the  means  daring 
different  periods,    la.  f°.    Sheet. 

Cook,  James. — ^An  Account  of  a  voyage  round  the  world  in  the  years  1768— 
1771. 

See  Hawkbswosth,  J.— An  accoantof  the  voyages    .    .    .  in  the  southern 

hemisphere. 

See  also  Whabton,  W.  J.  L. 

*  ■  A  voyage  towards  the  South  Pole,  and  round  the  world.  Performed  in 
His  Majesty's  ships  the  Besolution  and  Adventure,  in  the  years  1772-1775. 
Written  by  James  Cook,  Commander  of  the  Kesdution.  In  which  is  includad 
Oapt.  Fumeaox's  narrative  of  his  proceedings  in  the  Adventure  during  the  separatioii 
of  the  ships.    Vols.  i.-iL    2  vols.,  4*.    London,  1777. 

«  .......  im4  Koig*  James.— A  vcyageto  the  Pacific  Ocean,    Undertaken^  1^ 

the  command  of  Hisflajesty,  for  making  discoveries  in  the  northern  hemisphen 
....    Performed  under  the  direction  of  Ctiptains  Cook,  Clerke,  and  Oora^  in 

Bis  Majesty's  ships  the  Besolution  and  Discovery,  in  the  years  1776-1780  Tola. 
L-iii.  and  Atlas.  Vols.  i.  and  ii.  written  by  Cspt.  James  Cook.  Yol.  iii.  by  Ci^ 
James  Kug.    8  vols.    4^    1  voL    la.  f*.    London,  1784. 

Oopenhaffen,  Dansk  Keteorologisk  Institiit.— Bulletin  m^t^roiogique  da 

Nord,  pnblie  par  lea  Institats  mMorologiques  de  Korv^,  de  Danemark  et  de 
SuMe.    Annte  1898.    oblong  8*.    Copenhague,  s.a. 

—  •**—  Maanedsoven^  over  Y qrforholdene.     1898,  Jan.-*Dec.    ^. 

Meteondogisk  Asrbog.    1890.    f».    KJ^benhavn,  1891. 
In  the  Iteneh  language  also. 
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(?flftmli>cni.  .Xaititot •  MMtorologiaiie  >  d#  >DuMiiLArk.— JjuuOm  de 

rObtervatoire  Magn^tiqae  de  Coptahagve  pobli^  par^.  Fftulten,     Aon^e  181IS. 
Bm«  f".    Copenbagae,  1893.  r     -  • 

'  ^— —  '  "    '  ■  ObMrratioDS    iBternationalef    poUires,    1882-88.       Scp^ditioii 
K^PaooiM^    OteerrttianslaitM^GadUuMli.  1tomeL«'IiTr.  i.    ■m,i*«  C>pMih%ne, 


1898. 


•     ..  y_    » 


Kongeliffe  BftMke  YidMfkftbemee'SelBkAb.— OreragtoTerdet 

«...    Foraandiiii|(;er  og  dets  Medlemmers  Arbejder   i   Aaret  1892.    la.  8«. 
KJ^nhavn,  1892-98. 

* nnd  Hamburg,  D&Bischeg  KeteordlogiBGhog  Initifevfc  vnd 

D01lt8Ch6  S60Wart6» — XftgUclie  qjnoptische  Wetterkacten   fUr   den  nordatlan* 
'ttschen  Oxean  und  die  anfiegenden  'Aeila  der  Kontinente.   yiiii  jfalirg.y  1-4  Qoifi^, 
Dec.  1888-NoT.  1889.     4  vols.    f».    Copenha^  et  Hamboarg,  1893.    ^''' 

In  the  French  language  alio. 

II  Cracow,  C.  K.  AkademiiXJmicij^t&dBci  w  Xral:owie.~Materyai/ do 

•  .UiinatogBiifii.QalkyisehraBa  pcaes  aakoye  matoerolagicany^  horaiayi  favogniatincj 
•    .     .     1892.    la.8«.    Krakdw,  1893.     COdbitek  ze  Sprawaxd,  £om.Jl:^r,y  ^ 

..  > K.   K    Stemwarte   in  ErakaiL— Meteomlogiaehe  BeohMditoaigen. 

1898.    la.  8».    Krakau,  1898.  '•  '^       ' 

.«€ro7ddii'][i«rof009ical  and  HAiand  H!utof7>€Iiib.-^[Diar.?iiitfaU  at 

Btationa  in  Kent  and  Sairey.]     1893.    Jan.-I>ec.    4*.    S&befis.  '^-  '•<^"    ^' 

.^r-tt  *-.*i-«-MBepoftoftheMeteoRdogiea}'SaM>>niBittetior  149S;.  8*.  {iVac.  ofMi 
Trofif.  Croy<^lftcnMC.  Aat.  ^t«^  C/m6,  1898,/).  28.]  *     ^       "       - 

''^•^  II  OfpnBt — ^Metaorologioal  obMAfatfiDiis.  1^92.    em;  f*.    IGppnwBiUB  Book.^ 
Davis,  W.  X. — ^Elementary  meteorology,    la.  8*>.    Boston,  tJ.S.A.,  1894.  *' 

'**'  1]'  — : *nie  general  winds  of  the  Atlantic  Ocean,    la.  8^     t;4ma:  Mfittor. 

^Joum.,  1893,  Men.,  p.  476.) 

II  The  winds  of  the  Indian  Ocean.     Bead  before  the  N^w  Engl.  Meteor. 

Soc.  in  Boston,  Oct.  21,  1893.  la.  8^.  {Amer.  Meteor.  Joum.,  1893,  Dec,  p.  SS3.) 

II    M  William  Ferrel.    la.  8",     (^Proc  Amer.  Acad,  ArU  and  5c.;^  pf^yiii. 

p.  388.) 

DaT08. — ^DaToser  Wetteykarte.    Kaeh  d^m  Schesia  -  Ton    Herm   C.  .Wtstae!* 

Ingenieur,  heransgegeben    im  Auftrag   dee  Cunrereins  Davos-l^tz    rom    AmiL 

nPe^baehtet   der  Schweia.  meteor.    SuAon  DaTQOh>     i898.     JaB.-DBto.v;.il^  f>. 

SEeets.  ''''  '     '      *  •^•-* 

In  the  French  and  English  languages  also. 

'^'•*  tDekra  Dteti,  Surveyor  OeneraJ:  of  India.]— General  iieporfoii the  i^a^ 

tions  of  the  Survey  of  India  Department     .    .    .     during    1891-92.      sm.  f". 
.  Oaleatta,  189& 

Bewar,  D.— Atmospheric  tendencies,  mean  velocity  and  probable  weather,  1894. 
am.  40.  Dalkeith,  [1898.] 

— ^—  Explanatory  notes  on  the  system  of  weather  forecasting.  8<>.  Dalkeith^ 
1894. 

*  Dickson,  H«  N. — Meteorology,  lie  elements  of  weather  and  climate,   sm.  8^ 
London,  1893. 
•.  u*     I  ■   ■     On  sunshine,    la.  8*.   XScoti*  Oeogr,  M€^,,'jx.f  1898,'ilfn7r^  jc393t) 

'    Dove,  "EL — ^Ueber  meteorologische  und  verwandte  Beobachtnngen  in  Sddwestafriia. 
^^.    (Berlin,  s.a.)  .      ...       .1*  . 

^  ^  ....       ^^^ 

Dublin,  CFeneral  Eegister  Officet—Quarterly  returns  of  the  marriagiwi,  birtts, 
;and  ^aUis  registered  In  .  .  .  Irelvtd ;  .  .  .  1893.  lst-4t£  qnatten, 
^os.  117-120.    la.  8».    Dublin,  1893-94.  , 

Weekly  recams  of  births  and  deaths  -in  Dnblio  (incLoding  ito 


.^suburban  districts),  and  in  fifteen  of  the  principal  nihan  aanitary 
J]?ehuid,]898.    hi.  8^    DnbUn.  1894. 

* Royal  Iriah  Aoademy.— instructions  for  making  metooxtdttgSkl 

and  tidal  observations.    S^.    Dublin,  1850. 

0^  :^r^. — Proceedings.    Third  series.    Vol.  ii.    e\    DaWin,  lfia^-9ll^>  ' 

*  Dubois,  £. — I^ie  Elimate  der  gcologischen  Vergangenheit  und  ihre  B^ciehiog 
xor^twIekelungsgeBchichte  der  Sonne.    8<*.    I^ymegen  u.  Leipaig,  1893. 


H  Dufi0ar»  C-^Ia  ^Ointillation  des  dteUea. .  8^.   -iAfvk.'6<kJPAf§,H'^fmi.,9* 
piriode,  3[xix.,  1893,  j).  545.) 


.'J 


^.»« 
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t     BuillMMI/T  ¥    ■M«ii<fn1ntiiinlfltiinfFH(rinnf nt  ^rrrn 

'SMtboi|ini6.*-AjBiiilal*re^olrt  of  melaordqgical  obaciwdiunt  -for  the'^vO  1898. 
ia;8».    EastbDunie,  8.a:  '. 

OniMiiiiAlde^HautetatuBi.diB  f eririitidiflii  VersscknfBMii  isdBttiu- 

geXL] — ^Beobaclitiiiig8-&gebiuB8e  der  Ton  den  fontlichen  YenudiBanBtalten  des 
KdnigreichB  Preusseo,  des  Herzogthoms  Brannsoliweig^.der  Seichslande  und  dem 
3Luidesdirectoriiim  der  Proviaz  Hannover  eingerichteten  foEsUich-meteoroIogiacben 
Btationen.  Heraosgegeben  yon  A.  Mfittrich.  Keonzehnter  Jahrg.  1893,  Jan.- 
DM.    8*.    B«rlin^  IM6. 

[ ]  Jahresbericht  ilber  die  Beobaclitangs-Ei^ebniAse  der  Von  Ato 

^bniHehen-yenaoDMnstellBa'dev  Ktaigreiekg  IVettaaeD^dea  fietaogtluinM  Brann- 
Bdiweig,  der  Beichslande  und  dem  Laodeedireotorinm  der  Provinx  Hamiover 
eingerichteten  forgtlich-meteorologinchen  Stationen-  JSeransgegebMi  tq&  Dr.  A. 
Hfittrich.    zriii.  Jahrg.,  1898.    8*.     Berlin,  189S. 

Edinburgh,  Boyal  Society* — ^Proceedings.  Yol.zix.  1891-92.  8«.  'Bdin- 
hnrgb,  1893.  ... 

*  Egede,  H.— A  description  of  Greenland.  Transhited  from  the  Danish.  SB.<8^. 
London,  1745. 

Iflifc^AliWj  g.«*U>nQ   paykgsms<)srfbimflhi^.  sihMkiHt  riA    Uga   lalrciyek^>*  8^ 

(  djverngt  K,  Vei.-^AkcuL  FdrhandL,  1894,  p.  3.) 

•  II  ^ — L^^  ^jjj^  'ATrhenins,  B.-^tTtber  den  Einfiass'dcs  "Jfdndes 'fttif  den 
elektrischen  Znstand-  der  Brde.  « Mi^etheilt  den  18  Dec.  189S.  8^  Stod^dm, 
1894.     (Jl.  Sventka  Vei.^Akad.  Handl.  six.,  Afd,  I,  No.  8.) 

.  .  *  ElliSi  D.'-**An  inquiry  mto  tho  ehanges  Induced  on  atmospheric  air,  by  the 
germination  of  seeds,  the  yegetatioift  of  plantSrand  therespiiatioQ  of  animals.  8^. 
Eduibnrgh,  1807. 

*  ....— ^  S*arther  inqniries,  &o.    9f*.    Edinbnigfa,  1811.  ^ 

[ ^'l    ^^P  [^^  England  and  Wales]  showing  lines  of  eqoal  nuu^etio 

declination  for  Januaxy  1, 1894.  (^Simpplmmt  totke**  cSUer^  GuardUm^'*  Mu,  5, 
1894.)    f>.    Sheet.  .     ., 

Bniden^  Vatuarfonolieiide  flMell8cbaft#--Jahre8b»cieht.  •  77.  i3ftiH»S/  s^. 

Rmden,  1898. 

ErktF.— Dr.  CLLang.  (Nachraf.)  la.  4^  (Meilage  zur  AUffemein,  ZeHung, 
1898,  Oc<.  17.) 

J  I  — — !—  Eine  wissenschaftUche  Fahrt  mil  zw^i  BaUons  am  U.Juli  1899*    la*  4^. 
eob.  meteor'.  Station,  Jt,  Bay  em,  ziv.,  1892.) 

*  Srskine,  J.  E^-^JoQiiial  of  a  cruise  among  the  islands  of  the  Western  Pacific, 
including  the  Fefjees  and  others  inhabited  by  the-  Polynesian  ne^rro  nMses,  in  jKer 
Majestps  ship  Hayannah.    8".    London,  1853. 

*  Sxattr,  P.-'-tJber  nasere  Atvosphin.  yortrlge..4iea  Yer.  Vstht*  imatafvr. 
Kenntn.  Wien.  xxxi.  Jahrg.,  H«ft.  a,    sm.  8^    Wien,  1891.  ... 

FalBumtb.  Royal  Cornwall  Mjteetanio  flodotyr^^Annfmi-report-^oth. 

1892.    8^    Falmouth,  s.a. 

Fisee,6.^Ditkoaiire&  van  mateofolo^flehe   waamemiogen  -  in  Kederiaodseh- 
'  Iiidill  gedurende  de  maanden  Janaaii-Jam  Tan  hat  jtMt  1891.    la.  8*.    {NatuMtk, 
Tijd9chr.Nederl,Ind,,^.,jKl»,) 

'  ' '  Tiafley,  J.  P. — Certain  climatic  fcfttures  of  the  two  Dakotas,  fltdslrStea'wTth  one 
'hundred  and  sixty-three  tables,  charts,  and  diagramsJ    la.  4^.    Washington,  1B93. 

Fiiune,  K.  El  Uarine-Aluidemie. — Metoorologische  Beobachtnngen.  18Sf3. 
Jan-T-Dec,  and  Results,    la.  8».    Sheets. 

FonnOfla. — ^Beport  by  M^r.  Hosie  on  the  Island  of  Formosa^  with  special -vefer- 
ence  to  its  resonroes  and  trade.    Pari.  Paper,    sm.  f^.    London,  1898. 

II  F0Z|  W«  L.-^ Meteorological  tables  for  Falmouth  and  the  Soilly  Islands,  for 
the  year  1892.    .    .     .    8^    iAnn.  Rep,  R,  Comw.  Polyt,  Soc,,  1892.) 

Frankftirt  am  Main.  FliysiloLlifldier  VoreiiL— Jahresbericht  .   ^./^  fiix 

das  Bechnungsjahr  1891-92.   8^    Frankfurt  am  Main,  1898. 

.^;  .Fntfld&e^  H.— Die  magnetisohA  LoeaJabweichungeo  hoi  Moakasi  uBdJkre 
Bexiehungen  ami  Aortifaa  l40catAltnotioar  la.  B^a  iMutl  Sock  .dmp.-  MkL 
MoMcow,  1898*  No.  4.) 
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II  OurrigOU-Lftgnuigey  P. — Snr  la  pr6Titi<m  da  temps  et  Air  I'endialaemciit 
des  litaa^ons  atmonpliMqiiM.    Uu  8*.    Limoget,  1898.    (j6e  Gay-XiKMu;.) 

II  QftftoTy  F. — Snggettioqs,  from  m  piaeticml  point  of  Tiew,  for  a  new  dataifiea- 
tion  of  cloud  forms,    la.  8*.     (Quart.  Joum,  B.  Meteor,  Soc,  six.,  1898,  p.  218.) 

Qeneva,  SodAtt  de  Otegrapbiit.— I<e  Globe.  Jounal  g^c^gr^pbique.  Tone 
xxziL    la.  8*.    Qen^Te,  1898. 

Oeorgetown,  Demerant,  OoTenunent  Botanist't  Office.— Beport  on  the 

Botanic  Gardens  and  their  work,  for  the  jear  1891-92,    am.  f*.    Geoigetown,  1898. 

*  Qerland.  G. — ^Beitrlge  sor  Geophjaik.  ZeitMhiift  Ar  phyaikalMche  EnikondB. 
II.  Bd.    Heftl.    Ia.8«.    Stnttgart,  1894. 

*  Glaillier,  J.^Hygronetrieal  tables  adapted  totiieoMoftibadiyaiidirat 
tiiilb  thermometer.    7th  ed.    la.  8*.    London,  1888. 

II  €Mbl<rfttB»  G.  — Sttlle  osserraiioni  mareognillohe  in  Italia  e  specialmente  n 
quelle  iktte  ad  Ischia.  la.  8*.  Genera,  1893.  {Atti  Congr.  Qeogr.  Ital,,  GeHOua, 
1892.) 

II  QratlL  A. — Schwerebeatimnwingen  im  hohen  Norden.  AnMefohrt  vom  A. 
Gfatsl  im  Sommer,  1892.  8».  Wien,  1898.  iMittheU,  k  u.  k,  aSiL-^eoyr.  /iwt, 
xii.,  1892.) 

Oraenwicht  Bond  OlMdrrmtOXy.— Beport  of  the  Astronomer  Boyal  to  the 
Board  of  Visitors,  1893.    la.  4«.    s.l.ejL 

— — —  ■  Betuks  of  the  majjpietieal  and  meteorologieal  observaitiims  made 

at  the  Boyal  Observatorj,  Greenwich*  in  the  year  1890}  under  the  direction  of 
W.  H.  M.  Christie,    la.  4».    London,  1892. 

Greenwood,  W.  K.— Greenwood's  aaotieal  almanae,  general  and  eoasiing 
kladonometric  tide  tables    ....    1894.    em.  4*.    Laneaster.  aju 


— ^— —  — ^—  Tides  and  tidal  phenomena  considered  in  connection  with  atmo- 
spheric pressure.  Bead  before  the  Shipmasters'  Society,  London,  18th  Jan.  1894. 8*. 
London,  1894. 


Gienada,  Biehmond  Kill  Obserratorj.— Meteorological  report.    By  J.  M. 
Lash.     1893,  Jan.-Dec.    sm.  f .     Sheets. 

*  CkliUlOn^   £. — Theories    m6t6orologiqnes  et  provision  du  temps,     la.    8*. 
Puis,  1894. 

Halle,  Kaiaerliche  Leopoldino-Caroliniiehe  Deutsche  Akademie  der 

Katmfoncher. — Leopoldina.    Heft  zzYiii.,  1 892.    la.  4«.    Halle,  1892. 

Hamlmrg,  DeatSChe  Seewarte.— Annalen  der  Hydrographie  und  maritimen 
Meteorologie.    zxi.  Jidirg.,  1898.    la.  8**.    Berlin,  8.a. 

— — ^>—  ■■  Aus  dem  Archiv  der  Deutschen  Seewarte.      zt.-zti.,  Jahig., 

1892-1898.     2  vols.    la.  4«.    Hsmbuig,  1898-94. 


■  ■  '  Deatsches  meteorologisches  Jahrbuch  fur  1892.    Beobachtnngi- 

Syatem  der  Deutschen  Seewarte.    Etgebnisee  der  meteorologischen  Beo4iaefatiingen 
•    •    .    Jahrg.  XT.    sm.  f^.    Hamburg,  1898. 

....1.-..  ........  Deatwhe  ueberMeisehe  meleorologisehe  Beobnohtnngen.    Heft. 

yi.    sm.  f*.    s.I.e.a. 

Besultate  meteorokigiaeher  Beobachlungen  Ton  Dentsohen  und 


HoU&ndisehen  Scbiffen  fflr  Singiadfielder  des  nordatlantischen  Oceans.    Quadrate 
77, 150.     Nos.  xi.-zii.     2  toIs.    la.  4«.    Hamburg,  1898. 

VierteQahrs-Wetter^Bundiiohau  an  der  Hand  der  tiglichen  sjmop- 


tischen  Wetterkarten  ftbr  den  nordatlantischen  Ocean  des  DSnischen  meteorolo- 
gischtn  Institnts  und  der  Deutschen  Seewarte.  Bd.  y.  1887-88.  la.  9^.  Berlin, 
1898. 

Wetterbericht.   Jahig.  ZTiiL    1898,  Jan.  1. -Dec.  81.    f^.  Sheets. 

SaaOOdky  E.  A.— Meteorological  record  Ibr  St.  Eitts. 

See  St.  Kzm. 

II  Haim,  J. — Beitr&ge  zum  tiglichen  Gauge  der  meteorologischen  Blemente  in 
den  hdheren  LuftschichteD.  la.  8^*.  iSUzungeb,  k.  Akad.  Wiseensch,  Wien^ 
wiath.  naturw.  CI,,  Bd.  ciii.,  Abth.  ii.,  1894,  p,  51.) 

II  —  Beilrftge  zum  tiglichen  Grange  der  meteorologischen  Elemente  in  den 
liSheren  Lvftsehichten.  la.  8*.  (JT.  Akad,  Wisseneck.  Wien,  SUt,  wuUk.  naturw. 
CI.  4  JoM.  1894.     Sonderakdruck  aus  dem  akad.  Anzeiger  Nr.  1.) 
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II  Haam,  X— Der  Ugliclie  Qaog  der  Temperatnr  aof  dem  Obirgipfel  (S140  m.)  nnd 
einige  Folgerungen  ana  demaelben.  la.  8^.  Wieu,  1898.  (^Sitzungtb,  k,  AkatL 
Wissensch.  Wien,  math,  naturw,  CI,  oil,  Ahth,  ii.,  1893,  p.  709.)  ^ 

jj  — ^  Die  neae  Anemometer-  ond  Tempermtnr-Station  aof  dem  Obiigip£el 
(2U0  m.).    la.  8*.     (Meteor.  ZeiUchr,,  1898,  Aug.,  p.  281.) 

II  ■■  Die nene  Wetterwarte  aof  dem  Obirgipfel  and  einige  ErgebniMe  der 

Begistzierang  der  Lufttemperatur  an  derselben  im  Jahre  1892.     la.  6^.    (^Carm- 
tkia,  u.,  i^r.  8,  1898.) 

11  ■  Einige  Resoltate  der  anemometrifohen  Anfseiehnnngen  in  Wien,  1878- 

1899.    la.  8*.    iSitzmmffab.  k.  Akad.  Wiaaenach,  Wien,  math,  naturw.  CL,  Bd.  ciL, 
Abth.}!.,  1893,  p.  119.) 

II  ■  Meteorological  stations  and  the  pablication  of  reeolts  of  obserrations. 

la.  8®.     [Rep.  Intemat.  Meteor.  Cangr.^  ChieagOf  Aug.  1898,  Part  i.,  p.  1.] 

II  Ober  das  Klima  von  Quito.    8*.    (Zeitachr.  Geaellach.  Erdk.  Btrliu, 

zxTiii.,  I898tp.  107.) 

II  (  •^— ^-  )  Untertchied  swiscben  dem  tJ&glichen  Qang  des  Barometen  auf 
dem  Ben  Nem  an  nebligen  T^;en  nnd  klaren  Tagen.  sm.  r.  {Meteor.  Zeitaekr., 
1894,  Marxt  p.  99.) 

Hardi6y  D. — ^Notea  on  tome  of  the  more  common  diseaMs  in  Qneenaland  in 
relation  to  atmoepherio  conditioufl.  1887-1891.  With  toL  of  charts.  S  toIs.  8°. 
Brisbane,  1893. 

J  Hardinff,  G.*-1%e  great  storm  of  KofMaber  16th-S0th,  1898.  la.  8*. 
{Quart.  Joum.  R.  Meteor.  Soc.yXX.,  1894,  jau  48.) 

*  Harrik  W.  8.— The  meteorologr  of  thonderstorms,  with  a  history  of  the 
efieets  of  I^ntning  on  two  hundred  ani  ten  ships  of  the  British  Kayy,  as  reoocded 
in  the  official  journals  of  the  respectiTe  ships.    8^.     [London],  1844. 

II  HartL  H. — ^Vergleiche  Ton  Queeksilber-Barometem  mit  Siede-Theimometeni. 
la.  8^    Wien,  1898.    {MUiheil  k.  u.  k.  mUit.  geogr.  Inst.,  xii.,  1892.) 

Havana,  Seal  Colagio  de  Belen  de  la  Compafiia  de  Jetras  en  la 

Habana.— Observadones  magn6ticas  j  meteoroldgicas,  1889.    f*.    Habana,  1898. 

*  EEawkeeworth,  J. — ^An  account  of  the  Yojages  nndeitalEen  by  the  order  of 
His  present  Majesty  for  making  discoveries  in  the  soathem  hemisphere,  and  sue* 
oesBiYcly  performed  by  Commodore  Byron,  Captain  Wallis,  Captain  Carteret,  and 
Captain  Cook,  in  the  Dolphin,  the  Swallow,  and  the  Budeavour :  drawn  up  from 
the  journals  which  were  kept  by  the  soTeral  Commanders,  and  from  the  papers  of 
Joseph  Banks,  Esq.,  by  John  Hawkeswortfa.  1764-1771.  Yo]s.l-iii.  8  toIs.  4^ 
London,  1778. 

Heineken,  H.  8.— Clim«te  of  Sidmouth,  Jan.  1868-Oct.  1878  (escept  Ang. 
1870).    SHpa. 

See  also  Rajdvobd,  W.  T. 

*  Hellniann,  O.— Nendnieke  Ton  Schriften  und  Karten  tlber  Meteoroloffie  nnd 
Erdmagnetismus  herausgegeben  von  Q.  HelJmann.  Ko.  1 .  L.  Beynman.  Wetter- 
baeUein  von  wahrrr  l&l^nntniss  des  'Wetters.  1610.  Faenmiledmek  mit  einer 
Einleitung.    4^    Berlin,  1893. 

*  —  *  No.  2.  Blaise  Pascal.  B^t  de  la  grande  experience  de 
r^uilibre  des  liqueurs.  Paris,  1648.  Facsimiledruck  mit  einer  Einleitung,  4^ 
Bertitt, 1898. 

* _»  Ko.  8.     Luke  Howard.     On  the   modifications    of   clouds. 

London,  1808.    4^    Berlin,  1894. 

— —  Schneekrystalle.  BeobachtungenundStudicn  von  G.  Hellmann.  Mit  tUt 
Abbildungen  im  Text  und  aoht  Tafehi  in  Heliogravure  und  Lichtdruck  nach 
mikrophotographischen  Aufnahmen  von  B.  Neuhauss.    la.  8**.    Berlin,  1898. 


Henaele,  J.  A*-— Untersnehnngen  Ikber  den  Einfluss  des  Windes  auf  den 
Boden.  8^  {Forachungen  auf  dem  Oeb,  Agrik.'pkga.,  Htidelherg,  xvi.,  H^ 
8.4.) 


Hepites,  8.  C.-^bservations  plnviom^triques  en  Boumanie  pour  i'ann4e  1891« 
la.  4°.    Bucarest,  1898.    {Anal.  Inat.  Meteor.  Kouman.^  vii.,  1891.) 

In  the  Boumanian  language  also. 


78 .  Beport  of  tkd  MeU^mftogiedl  CaumcU. 

Ua4^    lAnai.  Ifut.  Meteor.  BommmL,  viu,  1991^  j^.  ^.  -f  .> ' 

In  the  Rwiminian  langnage  alio. 

' [}•    ■■        Le  elimat  de  Siiliiim  td*iipr^  lea  obaerratioiia  m6tforologiqaes de  1876  4 

1890.  la.  4«.    {Anal,  lust.  Mtteor.  R&umm.,  tIj.,  1891,  p.  B.  81. 
"   i  .'  ■  •  Ift  the  Bennmuaa  langnage  aleo. 

IT  ^■~— -  La  plnie  en  Roumanie.    la.  4^.     (^AnoH.  Inst.  Meteor*  Bouman.,  ▼!!., 

1891,  p.  B.  84.) 

In  the  Bonnumian  language  blso. 

II  La  ploie   en  BoOmanie    en   1891.      la.   4^      (^Anai*    Inst..  Meteor. 

Bouman.,  vii.,  1891, p.  B.  111.) 

' Le  verglas  da  11  et  da  13  noremhre  1898.    la.  4'.    (Anal.  Inst.  Meteor. 

J7oumaii.,  yii.,  1891,  p.  j&.  119.) 

*  ttendiely  Sir  J.  F.  W.— Familiar  lectares  on  scientific  subjects,  am.  S\ 
London,  1867. 

HilddbraiicUwoiLi  H.  K,et  Saggtrooi,  K.''L.-^Deft  pdndviOe^.m^thodes 

employees  pour  observer  et  mesurer  les  nuages.    la.  8".    Upsa^,.1893. 

*  II  HSlgwr^  B.  W.— Ueber!  dm  Eininss  dea  Klinas  anf  die  Bildnttg  nnd 
Zniumi— watfiiag  dts.  Bodena-  • ««.  >  fiaidelberg,  1898.  (Fsrw^wyun  att/«f«M 
Creb.  Ayrik.  phys.) 

•^'  Hltll]ll0l  XOaA  Apie.-^Ilia8lnrto  natamteeMchafUiehe  Mbnatsaohtift.    Her- 


aosgegeben  von  der  Qesellschaft  Vnniik  am  BerMa.     Bedadeor :   IL  W.  Meyer. 
V.  Ji£rg.    la.  8*.    Berlin,  1893. 

iSobftrt,  Boyal  Society  of  Ta8inaiuA.^PiLpers  and  proceedings   «   .   .   foe 

1892.     8«.     Hobart,  1893. 

Hon^-Kbne,  Botanic  GardeiLB.~-Beporl  on  the  effects  of  the  late'fh>sts 
[Janoary  1893]  on  vegetation.  With' six  photo,  views,  sm.  ^.  Dated,  Februaiy, 
1893. 

-  Observatory.— Observations  amd  Tesearches.     1892.  *f*.     Hong4Eong, 


Jmim 


1898. 

«  -  -  -  • 

:*  Booker,  W.  J.— J<wmnl  of  ntonr  in  ledand^  in  the  sammer  of  1809. 
SMMdetitiOB,  with' additions.    Vols;  1. «b^ ii.    IS  vols;    8*.     London,  18M. 

H  Horn,  F.— Die  Gewitterforschungtm  der  Kc^.^Jbayerischen,  metfc^cigischeg^ 
Centralstation  seit  dem  Jahre  1879. .  la.  4«. ,  .^eob,  meteor.  Stat.  JBC.  Biwm,  uv.^ 
1892.) 

Hoeie^  A. — Bqport  on  the  Island  of  Formosa. 
* '  See  Formosa^ 

*  Howard,  L. — On  the  modifioatioos  of  clonds*    London,  1808. 

,^  ^pe  Hbllmank,  G.— -Heodrucke  y^  Schx^ilt^  nnd  £futen  ubec  Afete^wWogia 
[  and  Erdmagnetjsm^s.    Ifo.  3. 

l&tematioiiale     Meteorologen  -  Conferenxen.  —  ZasammensteiiaDg    der 

BeschlHsse. 

See  Wild,  BU 

*  Inwards,   E.— Weather  lore.    A  collection  of  proverbs,  sayings,  ^and  mlai^ 
concerning  the  weather,    la.  8*.    London,  1898^ 

Ithaca,   New  York  State  Weather  Biix«ail.*^Bep6rt.    Vol.  ^,,^1%^,- 
Jan.-I>ec.    la.  4*.    s J.e.a. 

For  JB,^.  to  Mch.  the  title  is  •*  Beport  <if.this  New  York  Weathe?  Service." 

Jamaica.— Jamaica  rainfall  for  the  year  1892.    f».    Dated,  Kingston,  1893. 
'  No.  158  of  "  Jamaica  Weather  Beport.** 

II  Weather  report  for  the  months  of  Jan.-I>ec.  1893.    sm.  f».     Kimntoii. 

1893-94.     (From  the  Jamaica  Gazette.)  -o  r--  »  . 

*  Jandn,  J.-— Cours  de  physique  de  TBcofe-  Polytechnique.  4*  ^tion,  oag- 
ment^e  et  enti^ment  refondae  par  M.  Jamin  et  M.  Bouty.  Tome  ii.,  V^-^*  Fasc. ; 
iii.,  8«  Fasc. ;  iv.,  2«  partie,  4«  Fasc.    «  rols.,  S*.    Paris,  1885-1891. 


App&ndwXII.  79 

le  QMoift^8«i(l«Beni«d.    .8».    GcnAtv,  1898.  -  (iire*.  5e.  PAy».  JV^OI.,  1898;i/ltK2f 

XftrliTiaVi^  [F.]— 3tan  Wody  naraekadi  CMieyjskioh  oru  opad  atmotferycniT 
-    .    .    .     .     1891,1692.    2t61b.    8«.    Ltp6ir,  189»-«3. 


^  Eeatt^'O.'-'AB'flowiial  «f  tb4  PeMW'  iaIiaAly  attuauia  te  the  w^st^Mi  pixrt  of 


Companj.    Second  edition,    la.  4®.    London,  1788. 

II  Kew  ObBenratoryw^fieport  of  the  £ew  Committee,  for  the  year  eniing- 
Deoember  81,  1892.    8^    London,  1898.     iProc.  B,  Soc.,  lUi.,  1893,  p.  822.) 

Zitlf  ICmirterial-Koniiniiiirion    znr    Untersuchimg   der  Deutsohen 

Keere. — ^Brgebnisse  der  Beohachtnngsstationen  an  den  deutschen  Kiisten  uber  die 
physikidiBchen  Eigenechaften  der  Ostsee  and  Kordsee  und  die  Fischerei.  Jahrg. 
1892.    Heft  i.->xii.    Oblong  8*.    Berlin,  1898. 

'    ■  •   "         SechBter'Bericht  der  Komtnission   rar  wissenschaftlichen  Unter- ' 

snehnng  der  dentschen  Meere,  in  Kiel  ftlr  die  Jahre  1887  bis  1891.  zvii.  bis 
xxi.  Jahrg.    f**. .  Berlin,  1898. 

*  Killff.  James. — ^A  voyage  to  the  Pacific  Ocean    i    •    •    .    in  the  years  1776-" 
1780. 

See  Cook,  Jamss,  and  Kmo,  James. 


'*  XleiB,  H*  J.-^ahrbwOi  der  AsCroBomie  and  Geopbysik.    iv.  Jahrg.,  1893. 
8^    Leipsig,  1894. 

>81lllt<Mr8ky;  A)-->iXaa'PAge  da  HMtoira  4a  r^seaa  m^tfarologiqne  •priv6  du. 
8nd-H>aest  de  la  Kussie.    la.  4*.    Odessa,  1898. 

■   i     '    'Le  olimatdHMessad'aprte  les  obserrations  de  rObsenratoiTB  M^ttoo- 
logiijtie  de  rUniversit^  Imp^riale  d'Odessa.    la.  4^.    Odessa,  1898. 
'     •  Text  in  Enssian  language. 

II^J^ppulgS.E. — Dio  tr^iacben  .Orkape  dpr  Sad8ee.zwischen  Anstralien  und 
denr '  P&umotu  inseln.  4**.  nambnrg,  1893.  (^Arc/tiv.  DeutscK  SeewarU,  xti., 
1898,  No.  1.) 

Zsaano,  anarmetooxologiaehes   Olieenratoruim    des  Heutratbaler 

laildwirtechaltliclien  vereULeB*— Der  Laubfrosob.  y.-tI.  Jahr^.,  1 892-1893. 
1X.-X.  Jahrg.  der  popol&ren  meteor.  Abhandlongen  .  .  .  Kedigirt  durch  Prh. 
O.  Friesenhof.    la.  4<'.     Alt-Krasno,  1892-93.  ' 

..-, 9mam»imr€^6fpatibm  ObaeTvatoriDia  su  Alt-Krasno  (yonUm 

NedaiL6cz.y — Mooatsberiohce  1898  4ber  die  regelaiftssigen  Beobsohtongen*  Jaoir- 
Bes.    la.  4«.    Alt-Krasno,  1893. 

Obserratorixim    des     Neutrathaler 


landwirtSOJiaftliohMI  Vonines. — WetterkaleaderfOrUngam.    1898.  Jahrg.  x. 
Kos.  1-21.    sm.  40.    SheeU. 

LaflTOB.    Colonial    Snn^OOn. — ^Meteorological    obseryations    taken    at   Lagos. 
189^an.-Dec.    f".    Sheela.    (Gov.  Oageitt,  1898.) 

La  Onardia,  Obserratorlo  KetooroMgito  del  Colegio  de  la  Compania 

de  Jestis. — l^*  Un  estndio  sebre  las  borrascas  en  la  costs  occidental  de  GaUcia. 
2*..Laa  oiwerTacioBes  meteoroldigjtoaa  del ano  1891.    8*.    Tuy,  1898.  

Lahore,  Meteorological  Beporter  to  Ooyenunent,  Pii2gab.--43nmmary 

of  meieoBologiflal  eonditfens  praraaHag  over  t]^  Punjab.     1898.     Jan«*I>ea.~  i^. 
Sheets. 


— ^—  Sanitary  ConuniSSioner. — Beport  on  the  Sanitary  Administration  of 
the  Fnajab  for  the  year  1899.    f>.    Lahore,  1893.  

II  (Langi  C.) — Bericht  fiber  die  ThAtigkeit  der  k^l.  bayerischen  meteoiolo- 
gisehen  Centralstation  und  der  ihr  angeschlossenen  Stationen  im  Jahre  1892.  4*^. 
(Beob.  meteor.  Stai.  K.  Bayem,  xiv.,  1892.) 

Ij  ■  Dnrchschnittliche  Hauflgkeit  uod  M''ahrsoheinliehkeit  dsa  Niederschlages 

in'Bayem.    4^     {Beob.  meteor,  Stat,  K,  Bayem,  jir,,  1892.) 

Laslly  J.  IL — Meteorological  report. 

See  Gbekaiu,  Biohxqvd  Hill  OasaKTATOST. 


80  BepoH  of  the  Mdtorciogioal  CfowneiL 

•  r^^Amr  «r  T  D— An  MeomrtoC  the  giCMt  floods  of  Awrt  18M,m  4» 
Ledi*.  A.-Xhe  TOjn«o  of  the  Veg»  rowid  AmB  Md  Barope. 

II  T.— .fc  K  —Untewochongen  Hber  den  Ogliehen   ?»«  iiW«*«  <*«»  *f 

Srt;?bl»er«tariol)oIirftot.D.I«^^  "»»• 

JMU  l-D«c.  31.    f.    Sheetfc 

•  B  TiA«l  W— On  the  mean  results  of  obtortrtSoM.    Eesd  Jme  1«,  1848.    it 

Lloyd's  Beaman'i  Alinaii»c.-i«»4-   8«.   London.  [18M]. 

t^Lmel,  B.-Lexikon  der  Phydk  «>d  Meteorology  m  TolkstumUcher 
])antelhing.    sm.  8*.    I^pxig,  1882. 

T^.<l«n  AdmiraltT  —Tide  tables  fbr  the  British  and  Irish  P«rt^  ««  »*  :[«« 
18MfiS5*ti^  tiSS^'hifct-  of  Ugh  w««  at  Ml  and  change  for  the  pnncipal 
nlnces  on  the  Globe,    la,  8«.    London,  ba.  ,*•..*• 

^7!1!1  -___  Hydrognshie  Offlce.)-Adau«lwn«nual  «»rtho&j«*.«n. 
of^^r^pas..    (^Si^  eited  in  1862  tor  F.  J.  ferans  and  A.  Smith.    6th 

edition.    U.  8».    London,  1898.  ^ ^^    . 

Alrioa  Pilot,  or  Miling  directions  for  the  West  t^oaat  w 

'^^r:I^±Jt±.'^LoXTAi:^ir  cW-.  pi"-  «d  saili.*  direo. 

tioj»^4 J^8.^d«n^i-^  Pilot.    Part  i.    Sonth  coast  of  B«ghu.d. 

fith  Aditioo.    la.  8**.    London,  1808. 

etheditioD.  ^^  Archipelago,  Part  it.  Wertern  F^^»P™«»f 

ihrs;;;Ui-B..t  coast  of  Sumrtra.  Jav^  the  Wand.  Bast  of  Ja^  ^^^^-^ 
^  Coasts  of  Borneo,  and  Celebes  Istand.    Compiled    ...  by  Bear-Adm.  J. 

P.Madear.    la.  8».    London,  1898.  t^;.^  laail 
, . The  Irish  Coast  Pilot.    4th  ed.    la.  80.    London,  1898. 

jlotes  bearing  on  the  navigation  of  H  J4.  Ship*.    lonrth 

1ft.  8".    London,  1893.  _     ,      .,      o      -*  »»■■■..  i...   n^a. 
[ Sailing  directions  tat  Dardanelles,  Sea  of  Uamiora,  Bos- 
poms,  and  Stack  Sea.    4th  ed.,  1893.    ta.6«.    L<»idon  1898. 
^^^2 The  South  America  Klot    Part  1.    4th  edition.    U.  8». 

^"*"''^!!!: The  West  India  Pilot.    VoU.    I*om  C«..OrMVje  to 

B^^iriU^  Cape  Sable  in  Florida,  with  the  adjacent  istands.    Sth  edition,    la.  S'. 

London,  1893.  i.    «    «j    » 

*      J        -D^^^A  A#  TmjIil— Abstraett  of  the  retnms  made  to  the  Board  or 
•ri^^&JL^S^.  .^^*e  1- July  18.1  to  the««iJ««  .89. 
with  charts  and  appendices.    sm.f.    London,  1898. 

8  vols.     la.  8®.     London,  1856, 1857,  1882. 

. Annual  wiinmaiy  of  birth*,  deaths,   and  eaases   of  death   in 

Ix,";;^n'"and  other  large  ci^^^^     1866,1870,1876-1888.     10  toLi.    la.  8o.    London, 

1866,1871,18.      ^^^^^  ^^^^  of  births  and  deaths  in  London.    Vols.  xx.-xxi., 

1869-60.    2  vols.    la.  8».    London,  1869-60.  ,      .      ^     ^  ;, 

Weekly  return  of  births,  and  deaths  in   London   and     .    .    . 

other  great  towns.    Vol.  liv.,  1893.    hu  8».    I^ndon,  1893,  ..,,^  :. 

omej™ Q,j,,rterly  return  of  marriages,  births,  and  death!  legirtcwd  » 

England,  Nos.  177-180, 1893.    la.  8*.    London,  1 8»»-94. 
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London.    ICotOOroIogical    Office. — ^Daily    weather    report.     1893,  Jan.    1- 
Dec.  81.    2  Tols.     la.  4<>.    8.1.e.a. 


-— —  ^— -  Hourly  means  of  the  readings  obtained  from  the  self-recording 
instrmnents  at  the  four  observatories  nnder  the  Meteorological  Council.  1890.  la. 
4*.    London,  1893. 

— — — -  -i—  Meteorological  observations  at  stations  of  the  second  order  for  the 
year  1889.    la.  4^    London,  1898. 

._  .  Keport  of  the  Mefeeorologieal  Cooncil  to  the  Boyal  Society,  for  the 

year  ending  Slnt  of  March  1898.  la.  8°.    London,  1898. 

— ^~-  The  weekly  weather  report  of  the  Meteorological  Office  for  the 

years  1892  and  1893  (vols,  iz.-z.,  8rd  series),  containing  synoptic  charts,  and 
^descriptive  summaries  of  the  weather  for  each  day ;  also  tabular  summarien  of 
temperature,  rainfall,  and  bright  sunshine  for  each  week,  with  monthly  supplements 
and  two  appendices.    2  vols.    la.  4^^.    London,  1893-94. 

*  — «—  Bojal  Goographical  Society* — Journal.  Vols.  i.-xxi.  1831-51. 
^1  vols.    80.    London,  1832-1851.    Vols.  i.  and  iii.  are  2nd  ed. 

'•  — ^— —  The  geographical  journal.      Including  the  proceedings  of  the 

Boyal  Geographical  Society.    Vols.  i.-ii.,  1893.    2  vols.    la.  S**.    London,  1893. 


Boyal  IhfltitatioiL  of  Oreat  Britain.--Notices  of  the  proceedings  at 

the  meetings  of  the  members     .     .    .    with  abstracts  of  the  discourses  delivered 
at  the  evenmg  meetings.    Vol.  idiL,  1890-92.    8^    London,  1893. 


■  Boyal  ICeteorolOgical  Society* — The  meteorological  record.  Monthly 

results  of  observations  made  at  the  stations  of  the  K.  Meteor.  Soc,  with  remarks 
on  the  weather  for  the  year  1892.  By  W.  Marriott.  Vol.  xii.  la.  S**.  London, 
1898. 

Contains  also  "  Meteorology  of  England  during  the  quarters 
ending  March  to  December  1892."    By  J.  Glaisher. 

_  ..-..-.  Quarterly  Journal      Vol.  xix.,  1893.    la.  8^    London,  1898. 


Boyal  Society.  —  Proeeedingi.    Vols.  lii.-liv.     1892-98.    8  vols.    8*. 

London,  1892-94. 

— —  Society  of  Arts*  —  Journal.  Vol.  xii.,  1892-93.  la.  8^  London, 
1898. 

II  Loveringy  J. — On  the  secular  periodicity  of  the  aurora  borealis.  Communi- 
cated, October  11th,  1859.    la.  4^     [ilfcm.  Amer.  Acad.  Artt  Se.,  ix.,  p.  101.] 

II  Catalogue  of  auroras  observed,  mostly  at  Cambridge  [Mass.],  after 

the  year  1888.  la.  i'^.  (JUtem.  Amer,  Acad.  Artt  Sc,  New  ser.,  x.,  Part  i.,  1868, 
/>.l.) 

II  On  the  periodicity  of  the  aurora  borealis.  Communicated,  December  6, 

1864.    la.  4».     (^Mem,  Amer.  Acad.  ArU  Sc,  iVeir  Ser.,  x..  Part  i.,  1868,  p.  9.) 

LyoXUly  C.  X—^ii^f^^^  ^or  1890.     [Hawaiian  Islands.]     sm.  8<*.    Slip. 

(-■  )  Report  of  assistant  in  charge  or  meteorology.  [Hawaiian  Islands.]  8^ 
Honolulu,  1890. 

( )  Weather  record  for  Honolula  and  the  Hawaiian   Islands,  1892.    a^. 

[Honolulu],  1898. 

and  Bartoili  0.  H. — ^Meteorological  report  for  the  months  of  January 

to  June  1883.    (ObHcrvations  taken  for  the  Hawaiian  Government  Survey.)    Slips. 


Hacfarlane,    A.— On  rainmaking.    Bead  Dec.  31,  1892.    hi.  8<».    iTrans. 
Textu  Acad.  5c.,  p.  72.) 

*  H'Cormick,  B. — ^Voyages  of  discovery  in  the  Arctic  and  Antarctic  Seas,  and 
round  the  world;  being  personal  narratives  of  attempts  to  reach  the  North  and 
South  Poles;  aud  of  an  open  boat  expedition  up  the  Wellington  Channel  in  search 
of  Sir  John  :Franklin  and  Her  Majesty's  ships  "Erebus"  and  <<  Terror,"  in  Her 
Majesty's  boat  "  Forlorn  Hope,"  under  the  command  of  the  author.  S  vols.  la.  8*^. 
London,  1884. 

KcLandibOTOUgh,  J.,  and  FreitOIli  A.  E.— Meteorology  of  Bradford  for  1 898. 
^.    Sheet. 

Madras  Obserratory. — ^Hourly  meteorolq|tcal  observations  made  at  the 
Madras  Observatory  from  January  1866  to  February  186L  la.  4^  Madras, 
1893. 
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82  Report  of  ih€  Meteorclogicdl  Cottncil. 

■adrid»  Institato  Central  KeteoroUfico.— Boladn.    i  Msnh  to  si  Dee. 

1893.    fm.  f*. 

^~— -  ObferratoriO. — ^Besomendt  Uu  olMeryaeMMies  tteteoroMgieu  efeetnsdat 
en  U  Peninsala  j  algimM  de  tos  islos  adyacentei  dnnnte  el  s£o  de  IMO.  9*« 
Madrid,  1893. 

■  Treinta  «fios  de    obeerraeionee    ineteorok^giets.    Sz|NMiei<$ii  y 

reramen  de  la^  efectoadas  en  el  Obserratorio  de  Madrid  deide  el  1*  de  Enero  de 
1880  al  81  de  Dieiembra  de  1889.    Oblong  8«.    Madrid,  1893. 

Xanchester  Idterarr  and  Phflosophical  Sodetj.— Memoin  and  proeeed* 

Inge.    4tb  ieries.    Vol.  vii.    8*.    Mancbeiter,  1898. 

Public  Healtll   Office.— Quarterly  return  of  the  Medical  OiBeer  of 

Health.    1899.    la.  8^    Manchester,  •.a. 

Weekly  return  of  the  Medical  Officer  of  Health.     1893.    U.  8% 

Manchester,  a  Ji. 

Sheffleldy  and  Lincolnshire  Railwaj.— Moothij  statement  «f  rain 


ikllen  in  the  year  ending  Slst  December,  1693.    la.  4^     Sheet. 

Kanila,  Obsenratorio  Xeteorolteioo.— El  magnetismo  tenestre  en  Filipinas 
por  el  P.  Ibcardo  Cirera.    la.  4o.    Manua,  1893. 

■ Obserractones.     1891.    sm.  f>.    Manila,  1891.  -   _  .. 

ICaxgatfB,  Kedical  Officer  of  Health.— Annual  report  .  ..  also  the 
meteorological  report  for  the  year  1892.    8^    Mai^ate  [1893.] 

Karseilles.  Commission  ds  Kiteorologie  du  IXnartement  des  Boookss- 

dn^Ahone. — ^Bulletin  annuel.    Ann6e  1899.     11"«  ann^.    4<>.    Marseille^  1898. 

Kanritins,  Royal  Alfred  Observatory.— Annual  report   .    .   .   lor  tiie 

year  1891  and  1892.     2  vols.    sm.  ^.    s.l.e.a. 

II  — ... Results  of  meteorological  obFervations  taken  during  the  jear 

1899,  at  the   i^yal  Alfred  Obeerratory,  Mauritius,    sm.  f».    iMamiHMs     Bine 
Booh,  1892.) 

(ICellishi  H.)— The  weather  of  1893,  at  Hodsock  Pripry,  Workaop.  8«. 
8J.eai. 

II  Kerrifield,  F.  -The  colouring  of  chxysophanus  phlosas  as  affected  by  tem- 
perature.    8«.     iEntomologitt,  1893,  Dec,) 

*  ICeaxeSy  X— Voyages  made  in  the  yean  1788  and  1769,  from  China  to  the 
North- West  Coast  of  America  j  with  an  introductory  narrative  of  a  Toy  age  performed 
in  1786,  ih)m  Bengal,  in  the  ship  "  Nootka."  To  which  are  annexed  observations  on 
the  probable  existence  of  a  North-West  passage,  and  some  account  of  the  trade 
between  the  North- West  coast  of  America  and  China ;  and  the  latter  country  and 
Great  Britain.    2  vols.    8«.    London,  1791. 

Kelbonme  Observatory.*— Monthly  record  of  results  of  observations  in  meteoro- 
logy, terrestrial  magnetism,  &c.,  &c.,  taken  at  the  Melbourne  Observatory, 
together  with  abstracts  from  meteorological  observations  obtained  at  various 
localities  in  Victoria.     1892,  Jan.- June.    la.   8*.    Melbourne,  8.a. 

Continued  quarterly  as  **  Record  of  results  of  observations,  &c.^' 


— ^  Becord  of  results  of  observations  in  meteorology  and  terrestrial  mag- 
netism made  at  the  Melbourne  Observatory,  and  at  other  localities  it  the  Colony  of 
Victoria,  Australia.     1892,  July-Dec.    la.  8^.    Melbourne,  1893. 

This  is  continuation  of  **  Monthly  record  of  results,  &c.'' 

Kell,  P.  H. — Report  on  climatology  of  the  cotton  plant. 

See  Wj^sbxmqtov,  Dbpabtment  of  Aqbicultube,  Wbathir  Bubxav. 

Keteorologische  Zeitsohrift.— Herausgegeben  im  Auftrage  der  Oester- 
reiohischeB  Gesellschaft  f&r  Meteorologie  und  der  Deutschen  Meteofologischen 
Gesellschaft.  x.  Jahrg.  (xxviii.  Bfl.  d.  Zeitschr.  oesterr.  Geseilsch.  Meteor.)  1898. 
la.  8^.    Wien,  s.a. 

][ezi00.^Geueml  summary  of  the  meteorological  observations  Uken  in  several 
looalities  of  die  United  States  of  Mexioo.    Oblong  H.  8^     ^eeC. 

Central  Meteorological  Observatory.— Meteorological  summary  of 

16  years.    1877-92.     [For  eadi  year.]    Oblong  sm.  f^.    Sheet. 

'  fcjummary  of  16  years  observations.    1877-92.    [For  each  month.-] 

Oblong  f*.    Sheet. 
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Mexico,  XiniBterio  de  Fomento  de  la  Bepnblica  Mezicana.— Boietin. 

Tomo  X.  [?  xi.]     No8.  110-146.     1886,  Jan.-May.    f».    Mexico,  1886. 

Sodadad  Cientiftca  "  Antonio  Alaate."— Memorias.      Tomo  yi, 

1892-93.     S**.     Mexico,  1892. 

•pffiian,  K.  Osaervatorio  ABtronomico  di  Brera  in  Milano.— Ossemurioni 

meteorologiche  es^piite  nell'  anno  1893,  col  riawunto  composto  sulle  medeume  da 
E.  Pini.    sm.  f  ^    B.l.e.«. 

II  Mitcliell  J  C— The  weather  at  Chester  during  the  first  ten  months  of  1893 
SO;    {Froe.  cieaUr  Soc,  Nai.  5c.  omd  ZU.,  1893,  p.  875.) 

II  Mohn,   H.— Irisirende  Wolken.     sm.  f*.     {Meteor.  Zeit$chr,  1893,  MSrz., 

p.  81.) 

KohorOTiciii  A.— Der  Tornado  bei  Novska.  Vorgelegt  in  der  Sitz.  der  Sudslar. 
Akad.  Wissensch.  und  Kunste  vom  22  April,  1898.    la.  8«.    Agram,  1894. 

♦  Mont  Blanc,  Obaerrotoixe  M6t6oroloriaue.— Annaies   .    .    .   pubii^es 

sous  la  direction  de  J.  Vallot.    L    4^     Paris,  1898. 

Koore  W.  U.— Further  report  on  the  bore  of  the  Tsien-Tang-Kiang.  1892. 
Published  by  '.    !     .    .    the  Admiralty,    la.  8«.    London,  1893. 

Korandi  L/— ^  UuTia  en  el  clima  de  MonteTideo.  la.  8o.  Montevideo, 
1898. 

MnniclL— RftPPort  de  la  conference  m6t6orologique  intemationale.  Reunion  de 
Mc^eh,  1891.  [Public  par  le]  Bureau  Central  M6t6orologique  de  France,  la.  8* 
Paris,  1893. 

K.  [b.]  meteorologische  ContraLrtation.  —  Beobaohtungen  der 

meteofologischenStationenimKOnigreichBayem  .    .    .  xiv.  Jahrg.,  1892.    sm.  f». 

MuDchen,  1898. 

1}  .     •  Uebersicht  fiber  di«  Wittenrngsverhftltnisse    im    KSnigteiehe 

Balyem.  1893,  Jan. -Dec.  la.  f*».   SheeU.  {Separai^hdruck  aus  der  "  Aufftburget" 

Abendzeitung"^ 

Wetterkarte  und  Wetterbericht.     1893,  Jan.  1-Deo.  31.    Oblong 

f>.    Sheeto. 

♦  Nansen  F.— The  first  crossing  of  Greenland.  Translated  from  the  Korv^gias 
by  H.  M.  Gepp. '  2  toIs.,  8«».    London,  1890. 

♦  Kature.—A  weekly  iUustimtedjownal  of  science.  Vols.  xlvii,-.zlTiii.  1892-93, 
2  Tols.    la.  8«.    London  and  New  York,  sa. 

♦  Katnre.  La.— Bevue  des  seienee*  et  d«  lean  aiqiOicatfons  aux  arts  el  A 
rindSSe.  iounial  hebdomadaire  Ulustf^  xxi«  ana^e,  1898.  !•'  et  2«  Semestref. 
2  ToIs.    sm.  f».    Paris,  soi. 

Nautical  Mftgl*"^*^  ^^^  Journal  of  the  Royal  Naval  Reserve.  Enlarged 
series.    Vol,  Ixii.,  1893.    la.  8».    London,  8.a. 

Hew  York;  American  Oeogcapkical  Society.— JoumaL    ^^ol.  i^i^j.,  .1893- 

la.  8*.    New  York,  8.a. 

Ob8ervatorj.-«Heport.   1392-93.  2  vols.  4°.   i^w 


York,  1892-93. 

Hioe,  SoeMtf  de  MUeoine  et  de  Ciina4ole|io  4e  Hi«cu-Nice*MWi^ 

17-i?4,18K,No8Tn2;    la.8o.    Nice.  1892:31- < 

♦  Hordenskiold,  A.  B.-The  voyaije  of  the  Vega  round  Asia  and  Europe,  wiA 
a  historical  review  of  previous  journeys  along  the  north  coast  of  the  oU  world. 
Translated  by  A.  Leslie.    Vols,  i.-ii.    2  vols.,  la.  8^    London,  1881. 

II  .. Om  stoftfidlet  i  Sverigc  och  angrftnsande  l&nder  den  3:dje  maj  1892. 

8«.     (Geol.  F6ren.  F6rhandl,  Stockholm,  rv.,  1893,  p.  417.) 

[Odegfla,  Obserrotoire  Metiorplogique  de  ITImversitt  J-R^vue  mj§t^ro. 

loifiaue      Travaux  du  r6seau  m6t^orologique  du  sud-ouest  de  la  Russie  Tann^o 
1892.    Vols.iii.-T.    Par  A.  Klossovsky.    3  vols.    la.  4<».    Odessa,  1893. 

Text  in  the  Russian  language. 

Attfl.wa.  Geological  Survey  of  Canada.— Annual  report,  New  Series,  vol.  v., 
18M-9h%aS?ffii:    2ToVwithmaps,    la.  S-.     Ottawa,  1893. 

For  previous  years  see  Montbkax*,  Gboloqioai.  a»d  Naidbal  Histort 
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Paxil,  Acadimio  dos  Sciancas.— Compteii  rendiu  hebdomadairee  des  s^noe«. 
.    .    .    Tomet,  cxTi.-cxvii.     1898.    S  tcmb.    4^    ParU,  1898. 

Bureau  Central  lUtiorolofique  da  Franee,— Amudes   .    .    . 

pabUte  par  K  Masoait.    Ann^  1891.    i.-iii.    8  vols.    la.  4^    Paris,  1898. 
.»_ Bulletin   inteniatiaDal.    zzxrii*  ann^  1898.    Jan.  1-Dec.  81. 

—  Rapport  de  la  conf<^rence  m^t^rologique  intemationale.    B^anfon 

daMonich,  1891. 

See  McHiGH. 

Bureau  InterBatioiial  dea  Poida  at  ICaaurea.— Notfee  tar  lee 

thenaomitrca  de>tmAt  k  la  meeore  dee  baaeee  temperatures.    8*.    Fttris,  1898. 

Miniattoa  de  la  Xarine  et  dea  Cdcmiea.-'ReTQfr  maritime  «t 

«oloniale.    Tomes  czTiL-czix.    3  vols.    la.  8<>.    Fsris,  1893. 

Bervioe  HTdrographigue  de  la  Marine.— Annaies  hjdrographiques 

9«  sfo.    Tome  zt.     1893.    la.  8^     Fkris,  1893. 

*         Serrice  Hsrdromitrique  du  Baaain  de  la  8eiiLe.~ObserTation8  sar 

les  COOTS  d'eau  et  la  pluie  centralisees  pendant  I'ann^  1898    ...     7  plates.    ^. 
Yefsailles  B.a. 

.......  R^um^  des  observations  centralist    .    .    .    pendant  I'ann^ 

1898    ...    la.  8*.    Versailles,  1898.    CAnm.  soc.  mSt4ar.  Fr.,  xli.»  1898»  jk  815.) 

Soditi     ICMiorolOgique     de     France.— Annnaire.       Tome     xl. 

■1898.    la.  8*.    Paris,  e.a. 

PiaacaL  Blalflf — R^t  de  la  grande  ezp^rieDce  de  r^oilibre  des  liqaenra.  Paris, 
1648. 

See  Hjsllmaxk,  6.,  Neudmoke  Ton  Scbriften  and  Karten  CLber  Meteorologie 

und  Erdmagnetismas.    No.  8. 

*  Patents  for  InyOltionB. — Abridgments  of  specifications.  Class  97,  pbik>« 
aopfaieal  instruments,  including  opticiu,  nautical,  surrejing,  mathemafical,  and 
meteorological  instruments.    Period.— A.D.  1877-88.    la.  8«.    London,  1898. 

Peek.  C.  E« — ^Meteorological  obserrations  for  the  year  1898.  Rousdon  Obser- 
vatory, Devon.    Vol.  iz.    4^.    London,  1898. 

Peking,  Inspectorate  General  of  Customs.— Medical  reports.     1889-90. 

'88th-44»th  It-sues.    8  parts.    4*.    Shanghai,  1894. 

II  Pembrej)  M.  8. — Comparative  experiments  with  the  dry  and  wet-bulb  psy- 
cbrometer  and  an  improved  cbemieal  hygrometer.  6«.  (Pkil.  Mag.  1898,  Jwu, 
p.  525.) 

*  Pemettj,  [A.  J.]— The  history  of  a  voyage  to  the  Makmine  (or  FUkhmd) 
Islands,  made  in  1768  and  1764,  under  the  command  of  M.  de  Bougainville,  .  .  . 
and  of  two  voyages  to  the  Streights  of  Magellan,  with  an  account  of  the  Patagonians. 
Translated  from  Dom  Pemety's  Historical  Journal  written  in  French.  Snd  edition. 
4«.    London,  1778. 

*  Pemter,  J.  IL — ^t)ber  die  Hofe  und  Rings  um  Sonne  und  Mond  und  verwandte 
Erscheinungcn.  Vortrige  des  Vereines  Verbr.  naturwissensch.  Kenntn.  Wien,  xxxL 
Jahrg.  Heft.  6.    sm.  8*.    Wien,  1891. 

Perth,  Land   and   Surrey  Department,    Keteorological  Branch.— 

Meteorological  report  for  the  years  1888  and  1889.    8  vols,    f^,    Perth,  1889-00. 

Pesth,  Konigl.  Ung.  Oentral-Anatalt  fftr  Keteorologie  und  Srdmagne- 

tismus. — JahrbtLcher.    zx.  Bd.,  Jahrg.  1890.    4«.    Budapest,  1898. 

In  the  Hungarian  language  also. 

Tetermann's  (Br.  A.)  Uttellungen  aus  Justus  Perthes*  geographischer 
.Anstalt.    Herausgegeben  von  A.  Supan.    89  Bd.,  1893.    4^    Gotha,  bjl, 

■  ■  ■  aus  Justus  Perthes*  geographischer  Anstalt.    Herausgegeben  von 

.'A.  Supan.     firg&nsungsband  zxiii.    la.  8**.    Qotha,  1898. 

II  Petit,  A. — Untersuchungen  tlber  den  Einfluss  des  Frostes  auf  die  Tempera, 
turverhaitnisso  der  Bdden  von  verschiedener  physikalischer  Beschaffenheit.  8**. 
(^Fortchungen  aufdem  Geb.  Agrik^-phyB,,  Heidelberg,  xvi.,  Heft,  3,  4.) 

Philadelphia,  Amerioan  Philosophical  Society. —  Proceedings  of  the 

American  Philosophical  Society  held  at  Philadelphia  for  promoting  useiul  know* 
ledge.    Vol.  zxxt.,  1898.    la.  S"".    Philadelphia,  1898. 

Franldin  Institute.— The  journal  of  the  Franklin  Institute  devoted  to 

science  and  the  mechanic  arts.    Vols.  cxxzv.-cxxxvi.,  1898.    8  v(^.    8«.    Phila- 
delphia, 1898. 
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*  PhipjMy  [C J.,]  and  Lutwidge^  [S.]— The  journal  of  a  ToytM  andertaken  by 
order  of  iun  present  Majestj,  for  making  dueoTeries  towards  the  North  Pole,  by  the 
Hon.  Commodore  Pbipps  and  Capt.  Lotwidge,  in  His  Majesty's  sloops  *'  Bace» 
horse  "  and  ''  Carcase."  To  which  is  prefixed,  an  aecoant  of  the  seyeral  yoyages 
imdertaken  for  the  discovery  of  a  North-East  passage  to  China  and  Japan.  $\ 
London,  1774. 

*  Pictdti  H.  A. — An  essay  on  fire.  Translated  from  the  French  ....  by 
W.B.    sm.  8^    London,  1791. 

Piotkiewics,  A.  — Jednoczetny  stac  pogody  oraa  j^j  smiany  na  pewn^j  przestneni* 
(L'^tat  simaltanS  de  temps  dans  une  certains  dtendae  et  ses  changements.)  la.  S**. 
(Pamielnik  Fizyijogr,,  Warsaw,  x.,  L690,p.  157.) 

^— »  Slowo  o  krzyw^j  wyrdwnanych  temperator  daiennych  Warssawy  przes 
Boleslawa  Danielwicza.    la.  8^.     (^Pamietnik.  Fizgfoifr.,  Warsaw^  x.,  1890,  p.  183.) 

*  PoillCar^,  H.— -Th^rie  des  tonrbillons.  Lefons  professees  pendant  le  deaxidme- 
semestie  1891-92,  par  H.  Poincar^,  redig^es  par  M.  JUunotte.    la.  S\     Paris,  1898. 

P<day  liydrographiflches  Amt  der  k.  k.  Kriegsmarine.— Meteorologischo 

and  magnetische  Beobachtnngen.    1898,  Jan.-Dec,  and  Results,   oblong  la.  8^ 

— —  X.  K.  hydrographisclies  Amt. — Mittheilungen  aus  dem  Gebiete  des 
Seewesens.    Jahrg.  1893.    xxi.  Bd.    la.  S^.    Pola,  1898. 

PomoTtzeff^  M.  K. — Apparatus  to  determine  the  directions  and  angular  move- 
ments of  clouds.    8^     (St.  Petersburg,  1893.) 

il  — — —  Determination  of  the  directions  and  angular  velocity  of  the  movement  of 
clouds,  la.  8^  (St.  Petersburg,  1893.)   [Bu//. /infy.  Russian  Giroj^.  ^oe.,  xxix.,  1893.] 

In  the  Russian  language.    Title  only  in  English. 

II  PorrO)  F. — Latitudino  dl  Torino  dctermmuta  coi  metodi  di  GugUelmo  Strove. 
Pubbl.  R.  Osserv.  Astr.  Torino,  N.  iii.      sm.  f°.      Torino,  1893.     {^Mem.  /?.  Accad^ 
Sc.  Torino,  »«r.  li.,  xliv.,  1893.) 


Porto  Bico,  Jefatura  de  OYktba  PUblicas  de  la  Isla  de  Puerto  Bioo.-- 

Restimen   de  las  observaciones  meteoroldgicas  verificadas.     1893.    Jan.~J)ec.    8*.. 
Sheets. 

il  Pouehety  G*. — Sur  les  eaux  vertes  et  bleues  observe  au  cours  da  voyage  de- 
"La  Manche."    la.  8^.     (fiompt.  rend,  assoc.franf.  auanc.  se,,  1892.) 

Prague,  K.  K.  Stemwarte. — Magnetische  und  metcorologische  Beobaohtongen 
....     1892.    53  Jahrg.    la.  4^.    Prag,  1893. 

Prane,  Tedmisehes  Bureau  des  Landesculturrathes  tfXr  daa  Konir- 

reich  Bdlinien« — Ergebnisse  der  ombrometriiichen  Beobachtnngen  in  BOhmen  Ar  - 
das  Jahr  1892.    4<'.    Prag,  1893. 

In  the  Cieeh  language  also. 

— — *       ■        Ergebnisse    der    Wasserstandsbeobachtungen    an    den    Flttsseot 
Bdhmens  ffir  das  Jahr  1892.    4^.    Prag,  1893. 

In  the  Czeeh  Tangoage  also. 

Priuee,  C  L.~  Observations  upon  the  great  drought  during  the  spring  month» 
of  1893.    sm.  f«.    Dated,  Crowborongh  Hill,  1»98. 

Puebla,  OlMenratorio  Meteoroldgico  del  Colegio  del  Bstado  de  Puebla. 

— Bestimen  correspondiente  a  cada  dia.    1892.    Jan.-l)ec.    sm.  f<^. 

Badfordy  [W.  T.]— <^lin^te  of  Sidmonth.    Dec.  1874-Dec.  1894.    Slips.    July 
1877  and  June  1884  missing. 

See  also  Wavnaat,  N.  S. 

BejIunaiL,  L.—Wetterbuchlein  von  w&hrer  Erkenntniss  des  Wetters.     IfflO. 
See  Hbllvann,  G. — Neudrucke  von  Schriften  und  Karten  ubcr  Meteorologie 
nnd  Erdmagnetismus.    No.  1. 

II  Biccdf  A. — Sulla  relazione  fra  la  perturbazioDi  magnetiche  e  le  macchie  solari; 
sm.  f^.    {Mem.  soe»  spettr.  Ital.,  xxiii,,  1&94.) 

BiCC6,  A.  e  Saija,  G. — Osservazioni  termometriche  eseguite  nel  R.  Osservatono^ 
Etneo.     8*.     {Boll,  meru,  Accad.  Gioenia  Sc.  Nat.  Catania,  Fasc.  xxxvi.,  1894.) 


Brothers. — Automatic  recording  instruments  (Syst^tue  Richard 
Fr^res),  ...  for  science,  engineering,  and  commerce.  Illustrated  and  descrip- 
tive catalogue.     4".    London,  1894. 

II  Bichter,  H.^'Die  Einrichtung  der  Wasserstands-Vorausftage' an  der  obereu. 
Elbe.    f>.    Berlin,  1894.     (Zeitschr.f.  Bamwesen,  1894.) 
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\\  RinealMlclL  A.— Die  NiedersdilagsveriUltniBse  des  Kantont  Baiel  irnd  ihre 
iJeilchiBog  auT  BodeDgestelt.  6«.  (  VerhandU,  Naturf.  Getellach.  Basd.  x.,  Heft  2, 
p.  426.) 

II  Wittenrngs-XTbersielit    des    Jahre    180S.      8«.      {VerhandL    naturf. 

Geseiiach.  Basel,  z.,  1893,  p.  S78.) 

Bio  de  Janeiro,  ObServatoriO.  —  Annuario.  1698.  Anno  ix.  am.  8*. 
Uio  de  Janeiro,  1898. 

Biposto.  Osserratorio  Keteorologico  del  B.  iBtitiito  NauUco.—BoUettmo 

mensile.    Anno  xix.,  1898.     Fasc.  1-19.    «m.  f».    Riposto,  1898. 

Borne,    Specola    Vaticana.  --  ClaMifica«ione   delle    nubi.    am.  f».      Boma, 

J  893. 
«— ..  Pabblicaaioni.    Faae.  iii.    em.  f>.     Boma,  1893. 

Uffldo  Centrale  Xeteorologico   e   Geodiiiamioo  ItaUano.— 

BoUettino  meteorico.    Anno  xt^  1898.    Jan.  1-Dec.  31.     la.  4*.    Sheets. 

Rivista  Meteorico-Agraria.    Anno  xiv.,  1898,  N.  1-36.    la.  8*. 

(Boma,  1893-94.) 

Ii  Botch,  A.  L. — ^Meteorology  at  the  Paris  Exposition,  la  9^,  (^Rep.  U.S, 
Commrs.  to  the  Universfd  Exposition  of  1889  at  Parity  ii.,  p.  239.") 

Contains  also  "  Proc.  Internat.  Meteor.  Congr.,  and  Intemat.  Hjdrol.  and 
"  Climatol.  Congr.,  held  at  Paris  during  the  Exposition." 

*  Budolpll,  K — Ueber  submarine  Erdbeben  und  Eruptionen.  la.  8<*.  (Betfr. 
z.  Geophys.t  Abhandl,  geogr.  Seminar  Univ.  Strassburg,  /.,  p.  133,  Stuttgart, 
1887.) 

Bugby  School  Natural  History  Society.—Beport    .    .    .    for  the  years 

1892-93.     2  vols.,  8<».     Rugby,  1893-94. 

II  BtLSSeU,  H.  C— Hail-Storms.  Read  .  .  .  Nov.  2,  1892.  S"*.  (Jovni. 
E.  Soc.  N.S.W.,xxyi,) 

II  — — -  MoWne  anticyclones  in  the  southern  hemisphere,  la.  8®.  (^Quart. 
Joum.  R.  Meteor.  Soc.  xix.,  1898,  p.  24.) 

II  — ^  Pictorial  rain  maps.  Read  .  •  •  Nov.  1,  1893.  S^.  (Joum.  R. 
Soc.  N.S.W.,  xxvii.) 

*  BuSSell,  Hon.  B.— -On  hail.    la.  8o.     London,  1893. 

II  Sabine,  Sir  E. — Contributions  to  terrestrial  magnetism.  Nos.  xiy.-xv. 
2  vols.,  la.  4«>.     {Phil.  Trans.,  clxv.,  1875,  p.  161  j  clxvii.,  1877, />.  461.) 

St.  Kitts.— Meleorological  record  for  St.  Kitts  for  1892.  By  E.  A.  Hancock, 
la.  8°.     {Suppl.  to  Leeward  Islands  Gazette,  1893,  June  15.) 

St.  Petersburg,  KaiserUclie  Akademie  der  Wissenschaften.—Reper- 

torinm   fiir    Meteorologie.      .      .      •     Redigirt  yon  H.  Wild.    Bd.  xvi.     am.  f>. 

St.  Petersburg,  1893. 

[St.    Petersburg,    Ghlavn.    Fiz.    Observatoriya.  —  Eshtmiyeayachn'ii 

meteorologhicheskii  byuUeten  dlya  Evropeiskoi  Rossii.]  (8t.  Petersburg,  Central 
Physical  Observatory.  Monthly  meteorological  bulletin.)  (1893.  i.  la.  4*. 
[Sanktpeterburgh,]  1893. 

Observatoire  Pbysiqiie  lUt^oroIogique.— Bulletin  m^teorologique 

1893,  Jan.  1-Dec.  31.    f».    Sheets. 

In  the  Russian  language  also. 

Pbysikalisches  CeiLtral-Ob8erYatoriiinL->Annaleii  .   .    .  heraus 

gegeben  von  H.  Wild.  Jahrg.  1892.  Theil  i.  undii.  2  vols.  fern.  f'.  St.  Peters 
burg,  1893. 

[ Scientific  Department  of  the  Kaval  Technical  Oommittee.]— 

Kaval  Repertory.     1898.     Nos.  6-12.    la.  8«.     St.  Petersburg,  1893. 

In  the  Russian  language. 

San  Fernando,  Institato  y  Observatorio  de  Marina.— Anales.  Seoefatn  a*. 

Ohser\'aciones  meteorologicas  y  magn^cas.    Aho  1892.    f>.    San  Fernando,  1898. 

San  Lnis  Potosi,  Obserratorio  del  Golegio-Seminario.— Cuadro  meteoro- 

grafioo  de  la  lluvia  durante  los  anon  de  1891, 1892  y  1893.  4<>.  San  Luis  PotOsi, 
1894. 

'  Resumen  de  las  obaervacionet  efectuadas  durante  los  a&os  de  1892 

y  1898.    2  parts.     8o  and  4''.     San  Luis  Potosi,  1898-94. 


i 
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Sohoonrock,  A«-«-*£in  merkwtlrcUger  T^nperaiimpnmg  in  St.  Petersbuig  und 
Miner  Umgegend  am  11  Febrnar  1893.    sm.  t*.    (^Repert.  Meteor.,  xyi.) 

*  Schotty  G. — ^Tecbnica  coriosa,  sive  mirabilia  artis^  libris  xii.  comprehensa ; 
•    •    .    .    sm.  4^.    NorimbergoB,  1664. 

II  Seluraibor,  P. — Die  Grandgleichungen  f&r  Zastand  nnd  Zustandsandenmg  in 
der  Atmoeph&re.  Yorgetraxen  am  10  Okt.  1893  in  der  Sitiung  des  Zweig^er. 
Chemnitz  dei  S&chs.  Ingen.-Archit.-yer.    4<>.     {Civilingenieur,  xxxix.,  Heft,  8.) 

II  — — -  Ueber  die  in  Nordameiika  angestellten  Yersuche  zur  kunstlichen 
Bnengnng  von  Begen  nach  dem  amtlichen  Bericht  des  yom  landwirthschaftHchen 
Amt  der  Begiemng  der  Yereinigten  Staaten  hierzu  bestellten  Spezialagenten.  8**. 
(Mitih,  Oek&n,  GesdUch,  K,  Sachs,y  Dregden,  v.,  1892-93.) 

— ^—  General-Bericht  iiber  den  gegeuw&rtigen  Stand  nnserer  Kenntniflse  fiber 
Gewitter  und  die  begleitenden  Erseheinuugeu  im  KOnigreich  Sachsen.  la.  8°. 
Oheunitz,  (1893). 

II  Die  ktimatischen  Gmndgleichangen  des  KSnigreichs  Sachsen.    sm.  f°« 

^Meteor.  Zeitschr.,  1893,  Oht,,  p.  361.) 

il  SchUck.  A. — ^Beobachtungen  iiber  [Temperatur],  Salzgehalt  und  specifisches 
Gewicht  des  Meerwassers  zwischeu  den  norwegischen  Scheren.  sm.  f*.  (^**Ausland,** 
1898.    JYr.  40  «.  41.) 

«—  Magnetische  Beobaehtnngen  an  der  Unterelbe,  angestellt  im  Jahre  189& 
8«.    Hamburg,  [1894]. 

II  Scott,  B.  H.— Fifteen  years'  fogs  in  the  British  Islands,  1876-1890.  la.  8°. 
iQuari,  Joum,  R,  Meteor.  Sac.,  xix.,  1898,  p.  229.) 

—  The  publication  of  daily  weather  maps  and  bulletins.    Li.  8<^.     [/2«p. 
InUmcU.  Meteor.  Congr.y  Chicago,  Aug.  1898.     Part  i.,  p,  6.J 

■     Questions  and  answers  on  meteorology,  being  an  abridgment  of  **  Ele- 
mentary Meteorology."    sm.  8°.    London,  1893. 

*  —  The  study  of  weather  and  of  climate.  8<^.  \^Longnui9i*8  Mag.,  1893, 
May,  p.  62.] 

*  The  study  of  weather  and  of  climate.    4°.     (Longman*$  School  Mag,, 

i.,  1893,  Aug.,  p.  109.) 

*  Weather  forecasts,    la.  8^    (New  Reo.,ix.,  1893,  Oct.,  p.  416.) 

SoelancL  F. — Magnetische  und  meteorologische  Beobachtungen  zu  Klagenfurt. 
Dec.  1893--MOY.  1893  and  year.    8®.    s.le.a. 

Shanfi^i  ITeteorological  Society.— Fiwt  annual  report.  For  the  year  1892. 
By  Bev.  F.  S.  CheTalier.    la.  8».    Zi-ka-wei,  1893. 

Singapore,  Principal  Civil  Hedical  Officer.  Straits  Settlements.— 

Annual  meteorological  report,  Straits  Settlements,  for  the  year  1892.    f>.    B.l.e.a. 

Smith,  H. — Rainfall  and  temperature  at  Eenley,  for  six  years,  1888  to  1893. 
oblong  8<*.    Sheet. 

Sofia*  Station  K^tiorolOgique. — ^Bulletin  annuaire,  1891-93.  oblong  la.  8<>. 
Sheets. 

In  the  Russian  language  also. 

SomerS,  A.  N. — A  ML  of  coloured  snow.  la.  4».  (^Science,  xxi.,  1893,  June  2, 
p.  808.) 

Sonthport,  Femley  Observatory. — Report,  and^results  of  obserrations,  for 
the  year  1 892.    By  J.  Baxendell.    4».    Sonthport,  1893. 

See  also  Baxendeix,  J. 

II  Stemeck,  B.  von. — ReUtiye  Schwerebestimmungen  ausgefiinrt  im  Jahre 
1892,  In  Berlin,  Potsdam,  und  Hamburg,  in  den  GstAlpen,  Karpaton,  und  der 
angarischen  Tiefebene.  8^  Wien,  1893.  ^Mittheil.  h.  u.  h.  milit.  geogr.  Inst.,^., 
1892.) 

Stockholm,  Acadiimie  Boyale  des  Sciences  de  Sudde.-— Observations  du 

magn^tisme  terrestre  faites  ^  Upsala  sous  hk  direction  de  R.  Thalen  pendant  Texplo- 
raikioGi  Internationale  des  regions  polaires  en  1882-88.  Calcut^es  et  rMg^es  par 
E.  Sounder,    la.  4°.    Stockhohn,  1893. 


88  Report  of  the  Meteorologiccd  Council. 

Iftkttagelfcor  i  Sverife  ntgifnm  af  Kongl.  STenska  VcCenskaiM-Aluideinien,  •*»«»n^ft 
och  Qtarbetade  oiider  inaeende  af  metoorologiika  Central-Aiiitolten.  Bd.  xxiz., 
xzz.,  S  dra.  aer^  Bd.  15, 16.     1887,  1888.    S  toU.,  la.  4<».    Stockholm,  1892-93. 

In  the  French  language  also. 


MeteorolOi^ka  Central-Axistalt— Minadsafrenigt  nf  viderleken  i 

STerige  till  landtbrukets  tjenat  atgif?en   under  meteorologifka  Gentral-Anttaltens 

inseende  af  Dr.  H.  K  Hamberg.    AigAng  ziii     1898.    f*.    Stockholm,  1898. 

Stonjhlint  CoUefe  ObMrratarr.— BcmiIu  of  meteorological,  magnetical,  and 
aolar  obiervations.  Bj  the  Bev.  W.  Sidgreayes.  1898.  sm.  8<*.  Clitheroe, 
1894. 

The  Appendix  contains  **  Beanlts  of  meteor,  obeni.  taken  at  St.  Ignatiua' 
College,  Malta,  by  the  Bey.  J.  Dobson.     1893.*' 

il  Straoh^Ji  B. — Harmonic  analjab  of  hovly  obeeryations  of  air  tempcraturt 
and  pressure  at  British  Obsenratorics.  PArt  I.,  Temperature,  la.  4^  London, 
1893.     {Phil.  Trans.^  clzzziy.,  1893,  A.,  p,  617.) 

II  Harmonic  analysis  of    hourly  obsenrations   of    air   temperature  and 

pressure  at  British  Obseryatories.  Part  I.,  Temperature.  8*.  (^Proc.  R.  Soc,,  liii., 
1893,  p.  66.) 

Straits  Stttlementl. — Annual  report  of  the  State  of  Selangor  for  the  year 
1899.    By  £.  W.  Biich.    sm.  1^.    Kuala  Lumpur,  1893. 

—  Annual  report  on  the  State  of  Negri  Sembilan  for  the  year  1899.  sm.  ^. 
i.l.e.a. 

8tra88l>iirg,    Keteorologischer    LandesdiesBt  —  Ergebnisse  der   me- 

teorologischen  Beobachtungen  im  Beichsland  KIhbss-  Lothringea  im  Jahie  1891. 
Hcrausgegeben  yon    .    .     .    H.  Hergesell.    la.  4<*.    Strassburg,  1893. 

'  Uebersicht  fiber  die  Wittemngs-VerbAltnisse  Elsass-Lothringens.    1893. 

Jan.-I>ec    Beilage  der  Strassburger  Coirespondena,  1893-94.    4<*. 

Stattgurti  KgL  StatiltiSGhai  LAndenmt.— lastruktion  f Hr  die  Beobachter 
der  wtlrttembergischen  meteorologischen  Stationen.    8*».    Stuttgart,  1898. 

MetaorolociiOlM  ZeAtralftatiOII.^Ver6iIentlichnngen  des  K. 

Statistischen  Landesamts.  Witterungsabersicht  .  .  .  nach  den  Beorachtungen 
der  wtlrttemb.  meteor.  Stationen.  1899,  Dee.  and  year.  189S,  Jan.-I>ec.,  year.  ^. 
Sheets.     (^Sanderabdruek  aus  SUuU9-Anz€%ger»fSLr  Wurttemb^  1893-94.) 

Meteorologische    Centralstation.  —  Deotsehes    meteoroiogisches 

Jahrbnch.  Jahrg.  1898.  Meteorologische  Beobachtungen  in  WQrttemberg. 
Mitteilungen  der  mit  dem  KOniglichen  statistischen  I^desamt  yerbundenen 
meteorok>gischen  Centralstatbn.    Bearbeitet  yon  L.  Meyer,   la.  4".    Stuttgart,  1898. 

II  Snnddl,  A.  F.— Askyidren  i  Finhmd.  1899.  8«.  Helsingfors,  1893.  IBidr. 
KSmn.  Fud.  natur,  ofMJ] 

— ^—  Berittelse  Afyer  komparationen  af  Justerin^kommissionens  hufoudlikare 
I5r  yigt  med  Finska  statens  urtyp  fOr  kilogrammet.    la.  ft*.    Helsingfors,  1891. 

Title  in  the  French  language  also. 

II  SnOtftckets   hOjd   i   Finland,   Januari-Maj   1891.     la.  8*.    {Ftmma^ 

HeUingfors^  yii.,  No.  3,  1898.) 

SydneT  ObterYEtory.— Diagram  of  isothermal  lines  of  New  South  Wales, 
la.  tr.    8.1.e.a. 

[ ]  Meteorological  obseryatiotts  at  Sydney.    1892,  Jan.-Dec.    8*.    6.1.e.a. 

[  ]  Results  of  meteorological  obseryations  made   in  New  South   Wales 

during  1890,  under  the  direction  of  H.  C.  Russell,    la.  8<*.    Sydney,  189S. 

[ ]  ResulU  of  rain,  riyer,  and  eyaporation  obsenrations  made   in  New 

South  Wales  during  1891-92,  under  the  direction  of  H.  C.  RueseU.  2  yote.,  la.  8*. 
Sydney,  1898. 

—  Weather  chart  of  Australia  and  New  Zealand.  1891-92.  Jan.-Dcc. 
^.    Sheets. 


Royal  Society  of  New  South  Walet.— Joumalfand  proceedings. 

Vol.  xxvi.,  1892.    8«.    Sydney  [1893]. 

(SymonB,  0.  J.)— The  spring  drought  of  1893.    8».    (^Joum.^  R,  Agric.  Soc. 
EngL,  Zrd  set.,  iy..  Part  ii.,  No.  14,  1893,  p.  339.) 
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Chrmoaif,  €h.  J. — KainftJl  records  in  the  Britiflii  Isles,    la.  8®.    (Jottm,  See.  Arts, 
zliL,  1894,  p,  298.) 

and  WaUiS,  H.  S.— British  nin&ll,  1892.     On  the  distribution  of  ram 


,    oring  the  year  1892    .    ,    .    8».    London,  1899. 

Sjmoiui'B  Monthly  Keteorologieal  Kaganne.— Vol.  xzviii.,  1898.    8^ 

London,  1894. 

Syracuse,  Ossenratorio  Centrale  di  Siracnfla.— Osservazionimeteoroio^che 

latte  neir  osservatorio  oenUale  di  Siracusa  e  nelle  stazioni  delta  rete  meteorieo* 
agraria  della  provtneia.    Anno  xti.,  1892,  Jan.-Dec.     8^    Siracusa,  1892. 

Tacabaya,ObservatorioABtron6iiiicoKacionaL'Anaario.  i894.  Afioxlv. 

Formado  bigo  la  direccidn  del  Ingeniero  A.  Anguiano.    sm.  8**.    Mexico,  1898. 

TauanariTe,  Observatoire  Boyal  de  Xadagascar.— Observations  m£t£ora* 

logiqaes  faites  k  Tananarive  par  £.  UoUn.    Vol.  iv.,  1892.    S^.    Tananarive,  1893. 

Tebbutty  J.— Report  of  Mr.  Tebbntf  s  Observatory,  the  Feninsnla,  Windsar,  New 
South  Wales,  for  the  year  1892.    8^    Sydney,  1898. 

*  Teisserenc  de  Bort,  L.;— Beport  on  the  present  state  of  our  knowledge 
respecting  the  general  circulation  of  the  atmosphere.  Presented  to  the  Meteor. 
Congr.  at  Chicago,  August,  1893.     4o.    London,  1893. 

*  Thompson.  B. — Tables  of  temperature,  for  the  use  of  gardeners ;  arranged 
according  to  thelatitudes  of  the  respective  localities  in  which  the  observations  have 
been  made.    la.  8^     (Joum.  Hortic,  Soc.,  iv.,  1849,  p.  117.) 

* An  abstract  of  meteorological  observations  in  the  garden  of  the  Soeiety 

[1852-53]  ;  in  continuation  of  those  published,  vol.  vi!.,  p.  138.    la.  S**.     (Jotint. 
Bortic.  Soc,  ix.,  1854,  p.  195.) 

*  Thomson,  T. — History  of  the  Boyal  Society  from  its  institution  to  tlie  end  of 
the  eighteenth  century.     4*.    London,  1812. 

TifliSy  Physikalisches  ObserratoriiuiL— Beobaehtungen.    1891.    la.  4*. 

(Tiflis),  1893. 

— — —  Beobachtungen  der  Temperator  dee  Erdbodeos.  1886-87.  la.  8^  Tiflis,. 
1893. 

In  the  Bnssian  language  also. 

Tokio,  Central  Keteorolosical  Observatory.  ~  Annual  report    I89i. 

Parts  i.  and  ii.    2  volt.    sm.  f.    Tokio,  sa. 

—  Chart  showing  signal  stations  in  Japan.  P*,  Sheet.  Dated,  Jannary, 
1893. 

— ^—  Monthly  report.  Meteorological  observations  in  Japan.  1892.  Jan.- 
Deo.    la.  8^.    s.LeA. 

In  the  Japanese  language  also. 

From  Jan.-Sept.  the  title  is  "  Meteorological  Central  Observatory.'' 

■  Weather  maps.    189a     Jam-Dee.    4*. 

In  the  Japanese  language  also. 

Toronto,  Kagnetical  OlMMnratory.— General  meteorological  register  for  the 
year  1892.    8*.    s.I.e.a. 

— —  Instructions  for  the  observation  of  aurora.    4**.    Dated,  October,  1848. 


x^x«.»«,   I.   B.  Accademia   di  Commercio  e  Hantica.— c .....^^^ 

meteorologiche  instituite  all'  Osservatorio  Marittimo.   1893,  Jan.-Dec.,  and  Besnlts. 
oblong  la.  S^     Sheets. 

Osservatorio    Astronomico-Keteorologico.*7BapporCo    annnale 


•  .  .  contenente  le  osservasioni  meteorologiche  di  Trieste  e  di  alcune  altre  staiioni 
Adriaticbe  per  I'anno  1891.  Bedatto  da  £.  Mazelle.  Vol.  viii.  la.  4"*.  Trieste, 
1894. 

Trinidad,  Boyal  Botanic  Gardens.— Meteorological  Betums.    189S.   Jan.- 

Dec    sm.  f^.    Sheets. 


.... 


Tnrin,  Osservatorio  della  B.  XJniversitlL — Osservasioni  meteorologiche 

.    .    1892   ....    ealeolate    dal    G.    B.    Bisso.    la.  8*.    Torino,  1898. 
(^AtH  B.  Aeead.  Sc.  Torino,  zzviii.,  1893.) 

-^-^  Beale  Osservatorio  Astronomieo.*-Pabbiieaaioni.«^  N.  vL 

See  Poano,  F. 
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UpMla,  ObMnratobre  MMtoologigiie  do  FUaiTeniW.— BulMa  nauBel. 

Par  H.  H.  HUdebrandsson.    xxiv.,  1892.    la.  4^.    Upmii.  1892-98. 

-.— ~.  _—  Bulletin  meMoeL.  Appendioes :  Bechevohes  sar  le  diiaat  d'Upnl. 
I.  Pluiefl  par.  T.  Wigert.    la.  4«.    UpMl,  1893. 

Utreeht,    Koninkmk    KederliJidBCh    KTetaorologiseh    InstftmLt— 

Nederlandich  meteorologiseli  jaarboek.    1892.    zUt.  Jaarg.    oblong  8^.    Utreolit, 
1898. 

■        —  Onwedera  in  Nederiand.    Deel  xiiL,  1892.    fau  8**.    Amaterdam, 
1898. 

— ^^ Waarnemingen  in  den  Indischen  Oceaan  over  de  maanden  Maart, 

April  en  Mei.    obloog  ^.    Vtrecbt,  1893. 

Yanghaa,  J.  D.  W* — ^Meteorological  obsecTations  taken  at  Soray  Fiji.  1886- 
92.    f .    8aTa»  1893. 

YoodOTf  K.  A. — Periodic  and  non-periodie  fluctaations  in  the  latitude  of  storm 
tracks.  (Abstract  of  a  paper  read  at  the  Intemat.  Congr.  of  Meteorology  at 
Obicago,  1898.)     4^     Sheet 

■  ■'■       The  aurora,    la.  4«.     (^Science,  xxi.,  1898,  June 2,  p.  304.) 

II  ViennA,  Kais.  Akademie  der  WiiaenBcbafteiL—Berichte  der  Commission 

ftlr  Erforschung  des  Ostlichen  Mittelmeeres.    Zweite  Reihe.    la.  4«.    (^Denkachr.  k, 
Akad.  WtssenMch.  Wien,  Ix.) 

K  K  Central-Angtalt  fiir  ICeteorologie  und  ErdxaagnetiflmiiB. 

<— BeobachtungcD.     1 893,  Jan.-Dec.,  and  Results.     8**. 

Jahrbucher.     Jabrg.  1891.     Keue  Folge  xxriii.  Bd.    la.  4*. 

Wien,  1893. 

Jelinek's  Anleitung  zur  Ausfubrung  meteorologischer  Beobacht- 

ungen  nebst    einer   Sammluag  von  Uilfstafeln.      \ierte  nmgearbeitete  Anflage* 
Theil.  i.    la.  S^.    Wien,  1893. 


Dec.  31.    la.  4^    Sheets. 


Telegrafiscber  Wetterbericbt.      Jahig.    xvii.,    1893.      Jan.  1- 


Kais.  KonigL  gMgranhuche  CtoeelLichaft— Mittheilungen.    1^93. 


>]ge 


zxxtI.  Bd.  (der  neuen  Folge  xxn.)    la.  8°.    Wien,  1898. 

II  ^—  K.  K.  Stemwarte. — Meteorologische  Beobaehtnngen  anf  d&  K.  K. 
Steniwarte  in  den  Jahren  1887  und  1888.  la.  A\  Wien,  1898.  {Atm,  Wien. 
Stemwarte,  Bd.  iz.) 

■  ■     Sonnblick  Vordin. — Jabres-Bericht   des  Sonnbfick-Vereines  fftr  das 
Jabr.  1892.    sm.  f».     Wien,  1898. 

Yilafranca  del  Panades,  Observatorio  Heteorolbgico.— Obsenraoiouea 

meteorol^cas  cfectuadas  durante  el    ano   1892,   publicadas  nor  el  Director  J. 
Balt&  de  Cela.     In.  8<'    Vilafranca  del  Panadas,  1893. 

See  also  Atmosfbra,  La. 

VolantOi  G-. — Osserrazioni  meteorologicbe  fatte  in  Alessandria  alia  Specola  del 
Seminario  nell'  anno  1892.     Anno  xxxr.    la.  8^    Alessandria,  1893. 

WalCOtt,  K.  B.— Summary  of  rainfall  observations  at  Barbados.  1884 ;  1886, 
Jan.-June}  1887,  Sejtt.-Dec.  and  year ;  18S8,  Jan.-Jnne.     Sheets. 

II  Ward)  B.  De  C. — Recent  foreign  studies  of  thunderstorms.  I.  Great  Britain. 
8*.    (Amer,  Meteor,  Joum.,  ix.,  1892-93,  p,  582.) 

II  '    Thunderstorms  in  New  England  during  theyears  1886  and  1887.    la.  4f*, 

Cambridge,  Mass.,  1893.     QAnn.  A$tr.  Obs,  Harvard  CoU,j  xxxL,  Pari  S,  p.  261.) 

11  Wanawi  Oddadal  Warszawski  Towanystwa  popierania  PTieinyiliL 

i  RudllL — Spostrzeienia  meteorologiczne.     1889-1891.    8  vols.    la.  8*^.    Wars- 
sawa,  1891,  1898.     {Odbitka  z  Pamietnika  Fizj/jogr,,  x.-xii.,  1890-1892.) 

(WaabiBgton,  Department  of  Agriculture.)— Report  of  the  Secretai^  of 

Agriculture,  1891.    la.  8<'.     Washington,  1892. 

■Weather  Bureaik-rBuUetui  Na  8.  Report  oa  the  oltmatologjr 
of  the  cotton  plant.    By  F.  H.  MeU.    8*.    Washington,  1898. 
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Wadiiiiirtoii)  Department  of  Anienltore,  Weather  BnreaiL   Bulletin 

No.  10.    The  elimate  of  Chicago.    Bj  H.  A..  JBazen.    la.  S^.     Waahington,  1893. 

■    ■  '         Cectain  climatic  featarea  of  the  two  Dakotas. 

See  FnrLKTy  J.  P. 

!■■      I'  ■  Circular  relating  to  international  symbols  to  be  employed 

for  indicating  meteorological  phenomena,    la.  8®.     Dated,  Washington,  Jan.,  1894. 

■  Monthly    weather   review.      1898.      4».      Washington, 

1893-94. 

II  '  —  — —  Report  of  the  Chief  of  the  Weather  Burean  for  1892.'  By 

M.  W.  Harrington.     8«.    Washington,  1893.     (^Rep,  Sec,  o/Agric,  1893,  p.  551.) 

-^^ Weather  map.    1893.    Jan.  1-Dec.  81.    la.  f*.    Sheets. 


■  HydrOgraphio  Office. — ^Lines  of  equal  magnetic  variation  for  the  year 
1893.     Chart,    hi.  f>.    Washington^  1893. 

Pilot  charts  of  the  North  Atlantic   Ocean.      1893,  Jan.-Dec. 

and  supplements.     Charts,    la.  P*. 

—  Signal  Office.-*-Telegraph  cipher.    New  edition,  1874.    hi.  8<'.    8.Le^. 

■  ■'  Smitlieonian  Iii8tituti0Xl.~-SmithBonian  meteorological  tables.  Based 
on  Gnyot's  meteorological  and  physical  tables.  No.  844,  vol.  xxxr,  of  Smithsonian 
Mlscellaneoos  Collections,    la.  8**.     Washington,  1893. 

■■■  ■  I     Smithsonian  miscellaiiM>ns  collections.    Vols,  zxxiv.  and  xxxvi. 

2  vols.     la.  8«.     Washington,  1893. 

*  ( War  Department^  Surgeon  General's  Offlee.)— Meteoroio^cai 

register  for  12  years,  trom  1831  to  1842  inclusive:  compiled  from  observations 
mi^e  by  the  Officers  of  the  Medical  Department  of  the  Army  at  the  military  ports 
of  the  United  States.  Prepared  under  the  direction  of  T.  Lawson.  8*.  Washing- 
ton, 1851. 

Watts,  F. — Reports  on  the  hurricanes  passing  over  the  West  Indies  daring  the 
month  of  August,  ^  1893.  (Suppl.  to  the  Leeward  IsUnds  Gaaette,  12th  October 
1893.)    la.  8«. 

Wellington,  Meteorological  Department.— [Meteorological  observations 

in  New  Zealand.]     1892.    sm.  ^.     (Statist  New  Zealand,  1892,  p.  80.) 

Wetter,  Das. — ^Meteorologische  Monatschrift  fiir  Gebildete  aller  St&nde.  Her- 
aosgegeben  von  B.  Assmann.    x.  Jahrg.,  1893.    la.  8^    Braunschweig,  1893. 

*  Wharton,  W.  J.  L. — Captain  Cook's  journal  during  his  first  voya^  round 
the  world  made  in  H.M.  Bark  <*  Endeavour,"  1768-71.  A  literal  transcription  of 
the  original  MSS.    Edited  by  Capt.  W.  J.  L.  Wharton.     4«>.    London,  1893. 

Wigert,  T.— Plaies  d'Upsal. 

See  Upsala,  Obsbrvatoirs  M£t£oroloqiqur.    Bulletin  mensuel.  Appendices. 

II  Wild,  H. — t^ber  Unsioherheiten  in  den  Begnault'schen  Spannkr&ften  des 
Wasserdampfes  unterhalb  100<^  und  daraus  entspringende  Dilferenxen  der  Cor- 
rectionen  von  Siedethermometem  je  nach  ihrer  y<^ficationsart.  sm.  f*.  St. 
PStersbourg,  1893.    (Mil,  phtfs.  chim.,  xiii.,  p.  263.) 

liber    den    sacularen   Gang    der   magnetischen    Declination    in  St. 


Petersburg- Pa wlowsk.    sm.  f>.     (Af^/.  pays,  ehim,,  xiii.,  1893,  p,  273.) 

II  Zusammenstellung  der  Beechlusse  der  intemationalen  Meteorologen- 

Conferenzen  von  der  Conferena  in  Leipaig,  Angnst  1872,  bia  ond  mit  der  Cou&rena 
in  Mtlnchen,  August  1891.  sm.  f.  St.  Petersburg,  1893.  (^Bepert.  Meteor.,  xvi., 
No.  10.) 

II  Beitrilge  aur  Entwicklung  der  erdmagnetischen  Beobachtungsinstm- 

mente.    sm.  f .    St.  Petersburg,  1894.     (^Repert,  Meteor. ^xni..  No.  6.) 

*  Wilk,  E.— Orondbe^ffe  der  Meteorologie  fOr  h&here  Schulen  Zusammengo- 
stellt  von  E.  Wilk.    Zweite  Auflage.    sm.  8<>.    Leipaig,  1892. 


\^  C.  T. — Aero-tberapeatics,  or  the  treatment  of  lung  diseases  by 
i>li«Mfc*A^  being  the  Lumleian  lectures  for  1893  delivered  before  the  Royal  College  of 
Physicians.  With  an  address  on  the  high  altitudes  of  Colorado,  la.  8*  London, 
1894. 

Bainfall.— 1893.    oblong  d*".    Marlborough,  1894. 
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II  Woltaiy,    S.— Eleklnselie     KnltorTeMiicbe.       Zweito    Mitlbdhmg.       8*. 
{Forgekmrngem  am/dem  Otb,  Agrik,-ph^9.,  Heidelberg^  ztL,  Heft  3,  4.) 

II  -^— -  UntenuehuDmi  liber  die  Ptrmeabyitlt  dee  Bodens  ftr  Loft.  8^. 
{Forachungem  aufdem  Geb.  Agrik^'phge^  HeidMerg,  zri,  H^tft.  8,  4.) 

II  — -^-^  Untertucbiingen  fiber  den  Einlli»s  der  Straktar  des  Bodeos  anf  deseen 
Feacbtigkeits^erb&ltniMe.  8*.  {Fortehmgeu  auf  dem  Oeb,  Agrik.'pkg9,, 
HeidelUrg,  xn.,  Heft,  5.) 

Tork.  Torkahire  Fhilotopbieal   Soeietj.^Anniiai  lepon     .... 

for  1892.    la.  8«.    York,  1893. 


Zeiucer,  C-V.— Le  ayet^me  da  inoiide  tteetro-djnaiiiiqae.    8*.    Puit,  1898. 

Zi-ka-wei,  Observatoire  MagnMique  et   lUtforologique.  —  BoUedn 

meoBiiel.    Tome  xriiLy  annee  1898.    em.  f*.    Zi-ka-wei,  1898. 


Zurich,  Sohweis.  Departement  des  Xnnern.— Grapbieebe  Darvteiluiig  der 

eebweiMnscben  bydrometnscben  Beobaebtangen.    1893.    la.  ^.    8beets. 
For  the  second  balf  of  tbe  year  tbe  title  is  in  Frenofa. 

Sehweixerisdie  Xeteorologisehe    Gentral-Amtalt.  —  Annaieo. 


1891.   **  Der  Scbweiz.  meteor.  Beob."  xxnii.  Jabrg.    4*.    ZQricb,  64l 

—— ^  ^—^  Inetniktionen  ftlr  die  Beobacbter  der  meteorologiecbett  Statioiien 
der  Sdiweix.  Zweite  umgearbeitete  und  Termebrte  Anflage.  la.  8*.  Zfiricb, 
1898. 


Wetterberiebt    1898,  Jan.  l-0ec.  31.    sn.  f*.    Shcetf. 
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AooouMT  of  Bbceipts  and  Fatmxnts  for  the  year  ending  Slat  March  1894. 


Sbcsipti. 


I 


PjkTKEVTS. 


A     «.     d. 

Balance  from  year  1898-98  - 

Parliamentary  Vote  - 

Bepayment      of      ezpeneet 
charged  under — 
(1.)  Inddental 

expenses    -    8    4    1 
(2.)  Obserra- 
tones  87  11    7 


Supply  op  Ivpobmatiom  : 

Daily  Weather 
Charts  and 
Forecasts        -  888  10    6 

6  p.m.  Charts   -    8ft    0    0 

Beporta  for 
Press  Agen- 
cies, &c.  91  14    4 

Telegrams         -  288  17    8 


8iLB  OP  iNsmmiBiiTa,  &c.: 
Boyal  Nary       -    8  10    8 
Mercantile     Ma- 
rine account     -  25  18     1 
M.O.    (Stations) 
account  -  80  15    0 


Bepayment  of  Miscellaneoas 
Commissions  executed  for 
Colonial  and  Foreign  Insti- 
tutions, &e. 

Commission  charged  on  work 
done  for  Colonies^  &c. 


a     :    d. 
1,500    8     S 

15^00     0     0 


40  15     8 


689     2     0 


60     8     9 


40     5     7 
6     7  10 


17,687     8     0 


Al>MIHI8TSATIOir : 

Payment  of  Council  - 
Secretary 

Salaries  and  wages  - 
Bent,  fuel,  and  lighting 
Incidental  and  contin- 
gent expenses 
Furniture  and  fittings 
Pensions 

Spkclo.  Bxsbabches: 
Salaries     and     other 
charges 

Land  MBTKonoLOor: 
Obsenratories  and  sta- 
tions, including  re- 
muneration of  ob- 
Berrers 
Salaries:  — ^Discussion 
and  reduction  of  ol>- 
serrations,  8ec. 

Wbathsb     Inpobma- 
TioK   AND    Fonn- 

GASTB: 

Telegraphic  reports  and 
storm  warnings,  re- 
muneration of  ob- 
serrers,  &c. 
Salaries :  —-  Prepara- 
tion and  issue  of  re- 
ports and  forecasts  - 

Inspbotions: 
Salaries  and  trayelling 
expenses     - 

OoBAN  Metsoboloot  : 
Salaries : — ^Discussion 

and  reduction  of  ob- 

serrations  - 
Expenses  incidental  to 

the  suppl J  of  instru- 
ments : — 
Proportion    for   care 

and    issue   of    in- 

Btmments  - 
Boyal  Navy  - 
Mercantile  Marine     - 
Distant    island     acd 

coast  stations 

Miscellaneous  Com- 
missions executed 
for  Colonial  and 
Foreign  Institutions, 
he. 

Balance: 
Cash  at  Bank 
„    at  Office 


£    9.    d. 

991  5  0 
800  0  0 
908  18  8 
704  18  11 

841  1  11 
161  4  8 
186  16     4 


2,390  17  10 


1,297     2     8 


2,485     8     8 


1,861  11     8 


1,597  15     0 


800    0  0 

525  12  1 

855     2  8 

14    0  8 


£     s.    d. 


8,989     0     6 


787     6  11 


8,688    0     1 


4,846  19     6 


589    6     7 


2,692  10    0 


1,448  0  5 
69  12  6 

26  6  6 
1,517  12  11 

£ 

17,637  8  0 

In  the  year  1898-94  the  sum  of  1,475/.  3«.  lOd,  was  paid  to  the  Post  Office  on  account  of  inland 
and  foreign  telegrams,  allowances  to  telegraph  clerks,  rental  of  private  wires,  ftc. 
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APPENDIX  XIV. 

LIST  OF  FDBLICATIOirS,  &C.  issued  under  the  Anthoritj 

of  the  Meteordogical  CouneiL 


OFFICIAL. 

No.  1.  Report  of  the  Meteorological  Committee  for  1867.     Is, 

2.  Infractions  for  Meteorological  Telegraphj.     New  Edition^ 

1891.    Prepared  for  the  use  of  obeervei-a  exdusiFelj. 

3.  Fiflherj  Barometer  Manual     (New  edition,  1887.)    6dl 

4.  Charts  showing  the  Surface  Temperature  of  the  South 

Atlantic  Ocean  in  each  Month  of  the  Year.    2«.  6d. 

5.  Report  of  the  Meteorological  Committee  for  1868.    5d. 

6.  Report  of  the  Meteorological  Committee  for  1869.    l(kl. 

7.  Quarterly   Weather  Report  for    1869.— Parts    I.  to  iV. 

5«.  each* 

8.  Barometer  Manual    (Out  of  print.    See  Nos.  3, 24,  40,  60, 

and  61.) 

9.  Quarterly  Weather   Report   for    1870.^Part8  L  to   lY. 

5#.each. 

10.  Report  of  the  Meteorologies)  Committee  for  1870.     lOdL 

11.  Contributions  to  our  Knowledge  of  the  Meteordlqgj  of  Cape 

Horn  and  the  West  Coast  of  South  America.    2s.  6<L  . 

12.  Currents  and  Surface  Temperature  of  the  North  Atlantie 

Ocean,  from  the  Equator  to  Lat.  40^  N.,  for  eaeb  month  of 

the  year,  with  a  Gmsral  Current  Chart    2s.  6dL 
1^.  A  Discussion  of  the  Meteoi^ology  of  that  Part  of  the  Atlantis 

lying  North  of  30^  N.,  for  the  Eleven  Days  ending  8th 
.  Febraary  1870.    With  Book  of  Cbarts,  Ss. 
14.  Quarterly   Weather  Report  for   1871.— Parts  L   to   lY. 

6«.  each. 
16.  Report  of  the  Meteorological  Committee  for  1871.     lOd. 

16.  Quarterly   Weather  Report   for    1872.— Parts  I.   to   IV. 

5«.  ea€^« 

17.  Report  of  the  Meteorological  Committee  for  1872.     It. 

18.  Contributions  to  our  Knowledge  of  the  Meteorology  of  the 

Antarctic  Regions.    2s. 

19.  Quarterly  Weather  R^Mvt  for  1873.— PartsLtoIV.  5«.each. 

20.  Charts  of  Meteordogical  Data  for  Square  3.  Lat.  0°— lO^N. 

Long.  20^  —  30^  W.,  and  Remarks  to  accompany  the 
Monthly  Charts,  which  show  the  Best  Routes  across  the 
Equator  for  each  Month,  Ac.    20#. 

21.  Report  of  the  Proceedings  of  the  Meteorological  Congress 

at  Vienna.     1873.     U. 

22.  Report  of  the  Meteorol<>gical  Committee  for  1873.    Ad. 
23*  Report  of  the  Proceedings  of  the  Conference  on  Maritime 

Meteorology  held  in  London,  1874.    2s. 

24.  Instrodtions   in  the   Use.  of  Meteorological   Instruments. 

[Reprinted  1892.]  (New  edition  in  course  of  prepara- 
tion.)   2#.  6J. 

25.  Quarterly  Weather  Report  forl874.— Parts  I.,  II.,  and  IV.| 

6s.  each.     Part  III.,  Ss.  9d. 

26.  Report  of  the  Meteorological  Committee  for  1874.     6d. 
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LIST  OP  PUBLICATIONS,  Ac-^continued. 

No.  27.  Charta  of  Meteorological  Data  for  the  Nine  10^  Squares  of 
the  Atlantic  which  lie  between  20°  N.  and  10^  S.,  and 
extend  from  10°  to  40°  W.,  with  accompanying  Remarks, 
ending  with  the  Best  Routes  across  the  Equator.    24s. 

28.  Contiibution  to  the  Meteorology  of  Japan.  By  Staff-Com- 

mander Thomas  H.  Tizard,  H.M.S.  ChcMenger,     \$. 

29.  Report  of  the  Meteorological  Committee  for  1875.     Ad. 

30.  Quarterly     Weather     Report    for    1875.— Parts    I.— IV. 

5«.  each. 

31.  Report  of  the  Meteorological  Committee  for  1876-7.   Zs*  6d. 

32.  The  Meteorology  of  the  North  Atlantic  during  August  1873, 

with  31  Synoptic  Charts.     With  Book  of  Charts.     15*. 
83.  Quarterly  Weather  Report  for  1876  (New  Series).— Part  I., 

6s. ;  Parts  IL,  III.,  and  lY.^  5^.  each. 
*33a.  Meteorological    Observations  at   Stations  of  the   Second 

Order  for  the  year  1876. 
33b.  Meteorological    Observations  at  Stations  of  the  Second 

Order  for  the  year  1877. 
34.  Contributions  to  our  Knowledge  of  the  Meteorology  of  the 

Arctic  R^ons. — ^Vol.  I. :  Part  I.,  2s. ;  Part  II.,  10*. ; 

Part  ni.,  6*. ;  Part  IV.,  5s. ;  Part  V.,  6s. 
85.  Report  of  the  Meteorological  Council  for  1877-8.     Is. 

36.  Report  of  the  Proceedings  of  the  Second    International 

Meteorological  Congi*ess  at  Rome,  1879.     Is,  6d. 

37.  Report  on  the  Meteorology  of  Kerguelen  Island.    By  Rev, 

S.  J.  Perry,  S.J.,  F.R.S.    3*. 

38.  Report  of  the  Meteorological  Council  for  1878-9.     M» 

39.  Meteorological  Observations  at  Stations  of  the  Second  Order 

for  the  year  1878.    20*. 

40.  Aids  to  the  Study  and  Forecast  of  Weather,  by  W.  Clement 

Ley,  M.A.     \s. 

41 .  Report  of  the  Meteorological  Council  for  1879-80.     Is. 

42.  Report  of  the  Meteorological  Council  for  1880-81.     U.  2d. 

43.  Meteorological  Charts  for  the  Ocean  District  adjacent  to  the 

Cape  of  Grood  Hope,  with  accompanying  Remarks. 
Charts,  25s. :  Remarks,  Is. 
44>  Report  on  the  Gales  experienced  in  the  Ocean  District 
adjacent  to  the  Cape  of  Good  Hope,  between  Lat.  30^ 
and  50°  S.,  and  Long.  10°  and  40^  E.,  by  Capt.  H. 
Toynbee,  P.R.A.S.    7*.  6d. 

45.  Meteorological  Observations  at  Stations  of  the  Second  Order 

for  the  year  1879.     20*. 

46.  Report  on  the  Storm  of  October  1 3-14, 1881.  By  Robert  H. 

Scott,  F.R.S.    1*.  6d. 

47.  Rainfall  Tables  of  the  British  Isles  for  1866-80.     Compiled 

by  G.  J.  Symons,  r.R.S.    Is.  6rf. 

48.  Report  of  the  Meteorological  Council  for  1881-2.     Is. 

49.  Quarterly    Weather    Report    for    1879.       (New    Series.) 

ParU  I.,  II.,  and  III.,  6s.  each  ;    Part  IV.,   6*.  6d. 
Appendices  and  Plates.    27  «• 
60.  Quarterly    Weather    Report    for    1880.       (New    Series.) 
Parts  I.  and  IL,  6s.  each ;  Part  III.,  As.  j  Part  IV.,  6*. 
Appendices  and  Plates.    28«. 


*  The  Observations  at  Stations  of  the  Seeond  Order  for  the  years  1673-1875  wHl 
be  found  in  the  Quarterly  Weather  Report  for  the  respective  years. 
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LIST  OF  PUBLICATIONS,  ke.—eontinued. 

No.  51,*  Hourly  Readiogs  from  the  Self-Recording  lastruments  at  the 
Seven  Obsenratories  ander  the  Meteorological  Council^ 

1881.  (New  Series.)    Part  I.,  10«.  6d.    Parts  EL,  IIL, 
and  lY.,  21«.  each. 

52.  Quarterly  Weather  Report  for  1877.  (New  Series.)     Part  L, 

10«.;  Part  IL,  5$. ;  Part  III.,  4*.  6rf.  ;  Part  IV.,  6s. 
Appendices  and  Plates.     27<.  ^ 

53.  Meteorological  Atlas  of  the  British  Isles.     5s.  6d.  d 
64.  Hourly  Readings  from  the  Self-Recording  Instruments  at  the 

Seven  Observatories   under  the  Meteorological  Council, 

1882.  Parte  I.  and  IL,  20i.  each;  Part  UL,  22s.  6d.; 
Part  IV.,  26*. 

55.  Quarterly  Weather  Report  for  1878.  (New  Series.)     Parts 

I.,  IL,  III.,  and  IV.,  6«.  each.  Appendices  and  Plates.  28#. 

56.  Sunshine  Records  of  the  United  Kingdom  for  1881.    4s. 

57.  Meteorological  Observations  at  Stations  of  the  Second  Order 

for  the  year  1880.     34«.  6d. 

58.  Report  of  the  Meteorological  Council  for  1882-3.    lOid. 

59.  Charts  showing  the  Surface  Temperature  of  the  Awntic, 

Indian,  and  Pacific  Oceans.    2is. 

60.  Principles  of  Forecasting  by  means  of  Weather  Charts.    By 

the   Hon.  Ralph  Abercromby,  F.R.MetSoc.      (Second 
edition,  revised.)     2«. 

61.  A  Barometer  Manual  for  the  Use  of  Seamen.    (Second 

edition.)     Is.  3d. 

62.  Monthly  Weather  Reports  for  1884.  Jan.,  Feb.,  March,  May 

— ^Nov.,  Is,  6d.  each.     April  (with  2  Appendices),  2s.  Qd. 
Dec.,  Is.  9d. 

63.  Hourly  Readings  from  tiie  Self-Recording  InstiTiments  at  the 

Seven  Observatories  under  the  Meteorological  Council, 
18H3.     Parts  I.,  IL,  and  III.,  21s.  each ;  Part  IV.,  30*. 

64.  Report  of  the  Meteorological  Council  for  1883-4.     Is,  2d. 

65.  Monthly  Weather  Reports  for  1885.    Jan.  to  Dec,  1*.  6d. 

each. 

66.  Meteorological  Observations  at  Stations  of  the  Second  Order 

for  the  year  1881.     35*. 

67.  Report  of  the  Meteorological  Council  for  1884-5.    4*.  4d, 

68.  Monthly  Weather  Reports  for  1886.  Jan.  to  Dec,  1*.  6d.  eadu 

69.  Meteorological  Observations  at  Stations  of  the  Second  Order 

for  the  year  1882.    35*. 

70.  Hourly  Readings  from  the  Self-Recording  Instruments  at  the 

Four  Observatories   under   the   Meteorological  Council, 

1884.  Part  L,  12*. ;  Part  IL,  10*. ;  Part  III.,  10*.  6d. ; 
Part  IV.,  15*. 

71.  Synchronous  Weather  Charts  of  the  North  Atlantic  and  the 

adjacent  Continents.    Aug.  1,  1882,  to  Sept.  3,    1883. 
PartsI.toIV.     (33  sheets  each.)     17*.  each. 

72.  Report  of  the  Meteorological  Council  for  1885-86.    8^. 

73.  Meteorological  Observations  at  Stations  of  the  Second  Order 

for  the  year  1883.     30*. 

74.  Hourly  Readings  from  the  Self-Recording  Instruments  at  the 

Four  Observatories  under  the  Meteorological  Council, 

1885.  Parts  I.  and  IL,  11*.  each;  Part  IIL,  10*.  6d. 
Part  IV.,  12*. 

*  For  the  jears  1874-1880  the  Hourly  Readiogs  were  issued  in  lithographed 
Conn.    Price  S0#.  per  annum. 
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LIST  OF  PUBLIC ATIOKS,  kc.— continued. 

No.  75.  Report  of  the  Meteorological  Couucil  for  1886-^7.    8i/. 
76.  Charts  showing  the  Mean  Barometric  Pressure  over  the 
Atlantic,  Indian,  and  Pacific  OceanB.     10«.  Qd,    Supple- 
mentary Chart,  6i/. 
*77.  Monthly  Weather    BeportB  for  1887.     January  to  April, 
Is.  6d,  each.     May  to  December,  in  wrapper,  12«. 

78.  Meteorological  Obseryations  at  Stations  of  the  Second  Order 

for  the  year  1884.    32^. 

79.  Beport  of  the  Meteorological  Council  for  1887^8.     Is, 

80.  Daily  Weather  Charts  for  the  period  of  six  weeks  ending 

June  25,  1885,  to  illustrate  the  tracks  of  two  cyclones 
in  the  Arabian  Sea.     lOs. 

81.  Hourly  Readings  from  the  Self -Recording  Instruments  at  the 

Four  Observatories  under  the  Meteorological  Council, 
1886.  Parts  I.,  II.,  and  III.,  10*.  6d.  each.  Part  IV., 
12*.  6d. 

82.  Meteorological  Observations  at  Stations  of  the  Second  Order 

for  the  year  1885.     31*. 

83.  Meteorological  Observations  at  the  Foreign    and   Colonial 

Stations  of  the  Royal  Engineers  and  uie  Army  Medical 
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84.  Report  of  the  Meteorolo^cal  Council  for  1888-89.     5^</. 
t85.  Weekly  Weather  Report  for  the  year  1888.  Vol.  V.    Second 

Series.  4d.  per  week.  With  Appendices  and  Monthly 
Supplements,  priced  separately. 

86.  Weekly    Weather  Report  for  the  year   1889.     Vol.    VI. 

Second  Series.  Gd,  per  week.  With  Appendices  and 
Monthly  Supplements,  priced  separately. 

87.  Weekly  Weather  Report  for  the  year  1890.   Vol.  VII.  Third 

Series.  6d.  per  week.  With  Appendices  and  Monthly 
Supplements,  priced  sepai'ately. 

88.  Meteorological  Obsei-vations  at  Stations  of  the  Second  Order 

for  the  year  1886.    25*. 

89.  Meteorological  Observations  made  at  Sanchez,  Saraana  Bay, 

St.  Domingo.  1886-88.  By  the  late  W.  Reid,  M.D.  8*.6<f. 

90.  Cyclone  Tracks  in  the  South  Indian  Ocean.    From  informa- 

tion compiled  by  Dr.  Meldrum,  C.M.G.,  F.R.S.    7*. 

91.  Report  of  the  Meteorological  Council  for  1889-90.     7i</. 

92.  Meteorological  Charts  of  the  portion  of  the  Indian  Ocean 

adjacent  to  Cape  Guardafui  and  Ras  Hafun.    6$. 

93.  Harmonic  Analysis  of  Hourly  Observations  of  Air  Tem- 

perature and  of  Pressure  at  British  Observatories.     12*. 

94.  Hourly  Means  of  the  Readings  obtained  from   the  Self- 

Recording  Instruments  at  the  Four  Observatones  under 
the  Meteorological  Council,  1887.     16*. 

05.  Meteorological  Observations  at  Stations  of  the  Second  Order 
for  the  yeai-  1887.    24*. 

96.  Weekly  Weather  Report  for  the  year  1801.  Vol.  VIII., 
Third  Series.  6d,  per  week.  With  Appcndiceft  and 
Monthly  Supplements,  priced  separately.  Annual  sub- 
scription, including  Supplements  and  Appendices,  post 
paid  30*. 

*  Publication  contiuned  after  this  year  as  a  Supplement  to  the  Weekly  Weather 
Report. 

f  The  publication  of  the  Weekly  Weather  Report  began  in  February  1878, 
Annual  subaeription,  1878--1883, 12*.  6d. ;  1884<-1887,  21*.  9d. 
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Recording  iDBtnimentH  at  tho  Four  Observatorien  under 
the  Meteorological  Ck>uncil,  1888.     20^. 

98.  Ten  Years  Sunshine  in  the  British  Isles,  1881-90.     2s. 

99.  Report  of  the  Meteorological  Council  for  1890-91.     5{d. 

100.  Weekly   Weather  Report    for   the   year  1892.     Vol.  IX., 

Third  Series.  6d.  per  week.  With  Appendices 
and  Monthly  Supplements,  jiriced  separately.  Annual 
Subscription,  including  Supplements  and  Appendices, 
Post  paid,  30#. 

101.  Meteorological   Obnervations  at    Stations    of   the    Second 

Order  for  the  year  1888.     22«. 

102.  Report  of  the  International  Meteorological  Conference  at 

Munich  in  1891.     Is.  6d. 
108.  Hourly  Means  of  the  Readings    obtained  from  the  Self- 

Recording  Instruments  at  the  Four  Observatories   under 

the  Meteorological  Council,  1889.     I5s, 
104.  Report  of  the  Meteorological  Council  for  1891-92.     6d. 
10b.  Hourly    Means   of   the    K^«4lings   obtaine<l  from  the  Self- 

R<K»onling  Instruments  at  tlie  Four  Olxservatories  under 

th(j  Meteorological  Council,  1890.     20». 

106.  Wind  and  Current  ChartH  of  the  Re<l  Sea.     (In  the  Press.) 

107.  Weekly  Weather  Report  for  the  year  1893.     Vol.  X.,  Third 

Series.  6d,  per  week.  With  Appendices  and  Monthly 
Supplements,  priee<l  separately.  Annual  Subscription, 
including  Supplements  and  Appendices,  post  paid,  30*. 

108.  Meteorological    Observations    at    Stations  of    the   Second 

Order  for  the  year  1889.     34*. 

109.  Report  of  the  Meteorological  Council  for  1892-93.    Sd. 

110.  Meteorological    Observations    at   Stations   of   the   Second 

Order  for  the  year  1890.     34*. 

111.  Weekly  Weather  Report  for  the  year  1894.    Vol.  XI., Third 

Series.  6d,  per  week.  With  Appendices  and  Monthly 
Supplements,  priced  separately.  Annual  Subscription, 
including  Supplements  and  Appendices,  post  paid^  30^. 

112.  Report  of  the  Meteorological  Council  for  1893-94. 

113.  Hourly   Means   of  the  Readings  obtained   from  the   Self- 

recording  Instruments  at  the  Five  Observatories  under 
the  Meteorological  Council,  1891.     (In  the  Press.) 

114.  RainfaU  Tables  of  the  British  Isles  for  1881-90.     (In  the 

Press.) 
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Scott,  Director  ol*  the  OHicre.     6d. 

2.  Report  to  the  Committee  of  the  Meteorological  Office  on 

the  Meteorology  of  the  North  Atlantic. — By  Captain  H. 
Toynbee,  F.R.A.S.,  Marine  Superintendent.     1*. 

3.  Report  to  the  Committee  of  the  Meteorological  Office  on 

the  Use  of  Isobaric  Curves. — By  Captain  H.  Toynbee, 
F.R.A.S.,  Marine  Superintendent.     1*. 

4.  Routes  for  Steamers  from  Aden  to  the  Straits  of  Sunda  and 

back.     Translated  I'rom  a  Paper  issued    by   the   Royal 
Meteorological  Institute  of  the  Netherlands.     6d, 
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Ocean.  — By  C.  Meldrum,  M.A.,  F.R.S.  [Out  of 
Print.] 
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14.  Report    of   the  International    Meteorological    Committee 
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REPORT 

OF   TH£ 

METEOROLOGICAL    COUNCIL 

TO  THE 

EOYAL  SOCnSTY, 
For  the  Year  ending  March  31,  1896. 


There  has  been  no  change  in  the  Council  during  the  year.  Introduetory. 
The  executive  officers  are,  as  stated  in  the  last  Beport : — 

Mr.  Scott,  Secretary. 

Nav.-Lieut.  C.  W.  Baillie,  RN.,  F.R.A.8,,  Marine  Super- 
intendent. 

The  Report  is,  as  usual,  divided  into  four  sections  or  parts : 
I.  Ocean  Meteobologt. 
II.  Weather  Telegraphy. 

III.  Climatologt. 

IV.  Miscellaneous. 

PABT  I. 
Ocean  Mbteorologt. 

Collection  of  Information. — The  practice  followed  by  the  Office  Collection  of 
in  the  collection  of  information  has  been  to  supply  observers  with  informatioii. 
a  complete  outfit  of  verified  instruments^  on  the  condition  of  their 
retummg  the  instruments,  and  the  log  of  observations  made  with 
them,  to  the  Office  at  the  completion  of  the  voyage. 

The  instruments  supplied  are: — 
One  barometer ;  six  thermometers,  with  a  screen ;  four  hydrometers. 

The  first  record  of  observations  is  made  in  a  rough  book 
supplied  for  the  purpose,  which  is  retained  by  the  Captain,  who 
copies  the  observations  into  a  regular  form  of  log  kept  for  the  Office. 
As  regards  the  Boyal  Navy,  Her  Majesty's  sbips  are  supplied  by 
the  Office  with  the  meteorological  instruments  used  in  the  Service, 
and  the  Countil  are  glad  to  say  that  they  receive  meteorological 
logs  of  high  value  from  this  source. 

In  order  to  facilitate  the  communications  between  the  Office  and 
the  observers,  agencies  are  established  at  some  of  the  principal 
ports,  and  instruments  are  supplied  direct  from  them  to  the  ships. 
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Collection  of         The  following  is  a  list  of  the  agents  at  present  in  connexion  with^ 

informatioii.       ^J^^  Qffice :— 

Aberdeen,  J.  R.  Jone^,  Navigation  School. 
Cardiff,  T.  L.  Ainsley,  Bute  Docks. 
Dundee,  Capt.  A.  Wood,  Navigation  School. 
Glasgow,  Messrs.  D.  McGregor  and  Co.,  Clyde  Place. 
Greenock,  Messrs.  D.  McGregor  and  Co.,  Brymner  Street. 
Hull,  Z.  Scaping,  Trinity  House. 
Liverpool,  J.  Gill,  Nautical  College. 
Southampton,  Capt.  D.  Forbes,  High  Street. 

Occasionally  captains  are  supplied  at  ports  where  there  are  no- 
agencies,  and  in  these  cases  the  instruments  are  sent  direct  from 
the  Office  in  London.     The  number  of  merchant  ships  supplied 
with  standard  instruments  and  logs  during  the  year  was  90. 

A  set  of  instruments  is  kept  in  working  order  at.  the  Office  in 
London,  and  at  each  agency,  for  the  purpose  of  instructing  observers 
in  the  handling  and  reading  of  all  the  instruments.  A  notice  to 
captains  is  frequently  distributed  to  vessels  lying  in  the  various 
London  docks,  and  copies  of  it  are  also  sujpplied  to  each  agent  for 
circulation. 

Yariom  publications  (see  App.  XVL,  p.  122)  ar^  presenti^  by 
the  Council  to  observers  who  supply  the  Meteorological  Office  with 
thoroughly  well  kept  log8,  in  recognition  of  their  coH>peration  in  a 
work  which  is  calculated  to  be  of  very  great  advantage  to  navigators 
and  to  science  generally. 

fieoogiutio&  of       Apjpcndix  I.   (p.  36)  contains  a  list  of  all  the  observers  who 
obsmeS*  •      during  the  past  year  have  contributed  l<^s  classed  as  "  exdellent." 

Several  of  these  observers  have  regularlv  co-operated  with  the 
Office  for  many  years.  The  names  which  appear  in  the  list  for 
the  first  time  are  as  follow : — 


Observer's  Name. 


Ship. 


Darby,  H.  G.  -  .  -  I    S.S.  "  Orinuz." 


Dulling,  G. 

Free,  T.,R.N.R. 

Gibson,  J.  H.      - 

Gubbins,  Lieut.  G.  W.,R.N.  - 

McGregor,  J. 


S.8.  «  Strathclyde." 
S.S.  "  Port  ChalmersV^ 
S.S.  «  Wydale." 
H.M.8.  "  Penguin." 
S.S.  «  Glenartnev." 


Seaton,  W.  A.,R.N.R.  -  -  !    S.S.  «  Thames." 


Thomas,  H.  G.  - 
Thorpe,  V.  G.,  (Surgeon) 
Walton,  R. 


S.S.  "  Yarrawonga.*' 
H.M.S.  "  Penguin." 
S.S.  "Port  Victor." 


The  Council  take  this  opportunity  of  expressing  their  best  tliaths 
to  the  observers  who  have  assisted  them  during  the  past  year.    • 

They  regret  to  have  to  announce  the  death  .of  two  of  their 
observers,  Capt.  H.  G,  Darby,  S.S. '^Ormuz/'.:and  Capt^J*rd 
Long,  S.S.  "  Japan,"  the  latter  of  whom  had  been  observing  for 
the  Office  for  seven  years. 


North  Atlantic     -  -  388 

South         „     .  -124 

Indian  Ocean      -  -  211 

Pacific  Ocean,  North  -     80 
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The  total  number  of  Meteorological  logs  received  in  the  year  Character  &i 
ending  March  31,  1895,  was  127,  of  which  121,  or  95  per  cent.,  logs  receivecL 
have  been  classed  as  either  '*  excellent  "  or  "  very  good.*' 

The  Council  continue  to  receive,  through  the  Ocean  Steamship 
Company  of  Liverpool,  a  considerable  number  of  ships  logs,  mostly 
from  voyages  to  and  from  the  China  Seas,  vi&  Suez. 

Appendix  II.  (p.  38)  gives  a  list  of  the  meteorological  logs  from 
ship?,  received  at  the  Office  during  the  year. 

The  following  list  gives  a  summary  of  the  voyages  for  each  Districts  from 
Ocean,  made  by  the  ships  specified  in  this  Appendix  : —  tT^g^?^^*^^*' 

Pacific  Ocean,  South    -     56    obtained. 
Mediteri*anean  -  -  160 

Red  Sea        -  -  141 

Arctic  Ocean      -  -     10 

The  follo^ving  is  an  account  of  the  works  either  published  or  in  Publications 
course  of  preparation  in  this  branch  of  the  Office  during  ihe 
year : — 

Bed  Sea  Charts, — These  charts  are  in  the  hands  of  the  binders 
and  will  be  issued  immediately. 

Current  Charts  for  all  Oceans. — Having  collected  all  the 
information  available  from  English  and  foreign  sources,  the  work 
of  obtaining  generalised  results  is  in  prop^ress,  and  the  charts  of 
the  Indian  Ocean  are  already  well  advanced. 

The  Meteorology  of  the  South  Sea. —  The  charts  for  this  region, 
embraciag  the  area  from  the  Cape  of  Good  Hope  to  New  Zealand, 
and  south  of  the  latitude  30^  S.,  are  now  almost  completed,  and 
will  shortly  be  sent  to  the  engraver. 

The  South  Atlantic  and  Wiest  Coast  of  South  America. — ^The 
preparation  of  logs  and  extraction  of  the  data  for  tliis  district  is 
steadily  advancing. 

Supply  of  Instruments  to  Distant  Stations, — In  the  course  of  Supply  of 
the  year  the  outfit  of  a  complete  meteorological  station  has  been  ^^^J^^**  *^ 
supplied  to  the  Church  Missionaiy  Society  for  one  of  their  settle-  stationa! 
ments  in  Uganda.     The  Jackson-Harmsworth  Arctic  Expedition 
was  also  supplied  with  meteorological  instruments  suitable  for  use 
in  the  polar  regions. 

Supply  and  Stock  of  Instruments, — In  Appendix  III.  (p.  42)  ^'^^^^^ 
is  given  a  list  of  the  meteorological  instruments  supplied  by  the  belonging  to 
Office   to  ships  in   the    Eoyal  Navy   during   the  year,   with  a  the  Office, 
statement  for  the  31st  March  1895  of  the  stock  and  distribution 
of  the  instruments  standing  on  the  books  to  the  account  of  the 
Admiralty.     The  recent  aucrmentation  of  the  number  of  ships  in 
commission  and  in  reserve  nas  led  to  the  necessity  of  providing  a 
considerably  larger  stock  of  instruments  than  had  been  required  in 
former  years. 

Appendix  IV.  (p.  43)  gives  similar  information  with  regard  to 
the  disposal  of  the  other  instruments  belonging  to  the  Office, 
remaining  in  store,  or  which  have  been  supplied  to  the  Mercantile 
Marine,  and  to  observatories,  telegraph  stations,  &c. 
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PART  II. 


Admiouira- 
tive. 


Inspection  of 
the  Stations. 


DiscosBion  of 
the  reports. 


Distribution 
of  reports. 


l^BATHEB  TeLEGBAPHT  AND   FOB£0A8TS. 

There  have  been  no  long  continued  interruptions  of  telegraphic 
communication  during  the  year.  At  Christmas  our  reports*  from 
the  northern  and  north-wedtem  districts  were  entirely  stopped 
for  three  days,  owing  to  the  wholesale  destruction  of  tel^raph 
wires  caused  by  the  gale  of  December  22ad.  Communication 
with  Norway  and  Denmark  was  interrupted  November  ]4th^  1894 
11  nd  January  14tli,  1895. 

Among  the  observers  there  have  been  three  changes.  At 
Cambridge  Miss  A.  Walker  has  replaced  Mr.  P.  Morris,  at 
Prawle  Point  Mr.  T.  Howiee  has  replaced  Mr.  M.  Holmes  in 
command  of  the  coastguard  station  and  as  reporter,  and  at 
Stornoway  Mr.  J.  Mackenzie  has  been  appointed  in  place  of 
Mr.  J.  Forbes. 

A  list  of  the  telegraphic  reporting  stations  in  the  United 
Kingdom  is  given  in  Appendix  XI  (p.  84),  and  of  the  Foreign 
stations  in  Appendix  XI.  (p.  89). 

The  work  in  this  branch  of  the  Office  has  gone  on  as  usuaL 
The  only  addition  to  the  list  of  reporting  stations  has  been 
Karlstad  on  Lake  Wener  in  the  interior  of  Sweden. 

Inspection  of  the  Telegrapkic  Reporting  Stations, — The  tele- 
graphic reporting  stations  have  been  inspected  during  the  year,  in 
England  by  Messrs.  F.  Gaster  and  R.  and  J.  Curtis,  in  Scotland  by 
Mr.  Buchan,  and  in  Ireland  and  Wales  by  Mr.  Scott.  The  reports 
submitted  to  the  Council  by  the  Inspectors,  which  are  printed  in 
Appendix  V.  (p.  44),  show  that  the  efficiency  of  the  service  has 
not  been  impaired.  The  stations  in  Foreign  countries  are 
controlled  by  the  Meteorological  authorities  of  the  respective 
countries. 

Discussion  and  Publication  of  the  Information  received, — The 
practice  of  the  Office  in  collecting,  discussing,  and  disseminating 
the  meteorological  information  received  by  telegraph  is  described 
in  Appendix  X.  of  the  Report  for  1891.  The  Daily  Weather 
Report  has  appeared  regularly  during  the  year ;  for  details  see 
that  Appendix.  It  is  distributed  free  of  cost  as  follows : — To 
newspapers,  seven  copies;  to  seaports,  for  public  exhibition^  71 
copies ;  to  Government  offices  and  public  institutions,  79  copies  ; 
to  correspondents  of  the  Office,  61  copies ;  and  to  foreign  meteoro- 
logical establishments,  35  copies.  Nearly  200  copies  are  issued 
regularly  to  paying  subscribers. 
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The  Weekly  Weather  Beport^  with  its  Monthly  Appendices,  Weekly 
has  also  appeared  regularly  ;  for  particulars  of  this  publication  see  Bem>rt?' 
Appendix  VI.  (p.  72). 

Public  display  at  the  Meteorological  Office  wi  London  of  the  State  j^^JjJt^n  in 
of  the   Weather  on  British  Coasts, — ^This  arrangement,  which  was  front  of  the 
made  with  a  view  to  the  earliest  possible  supply  to  the  public  of  the  Office, 
latest  information  as  to  the  weather  received  from  the  principal 
points  on  the  eastern,  soutliem,  and  western  coasts,  has  been  regu- 
larly carried  out,  and  it  is  believed  with  general  public  approval, 
to  judge  from  the  number  of  persons  constantly  found  examining 
the  maps  and  frames.     It  supplies  at  9.30  a.m.  and  3  p.m.  every 
week  day  the  substance  of  the  reports  received  by  telegraph,  of  the 
state  of  the  weather  and  sea  at  -the  following  stations  :  Yarmouth, 
Dimgeness,  the  Needles  (Hurnt  Castle),  ScUly,  Holyhead,   and 
Valencia,  and  this  is  displayed  in  a  conspicuous  manner  on  the 
front  of  the  Office,  63,  Victoria  Street,  S. W. 

m 

Supply  of  Forecasts  to  the  Admiralty, — At  the  request  of  the  Forecasts  for 
Admiralty  daily  forecasts  were  supplied  to  the  Commander-in-  *^«  Admiral^. 
Chief,  Devonport,  as  in  previous  years. 

Weather  Forecasts. — Forecasts  are  prepared  three  times  a  Forecasts, 
day,  namely,  at  11  a.m.,  at  3.30  p.m.,  and  8.30  p.m.  The  Fore- 
casts prepared  at  11  a.m.,  on  the  information  derived  from  the 
8  a.m.  reports,  refer  to  the  probable  weather  between  noon  on  the 
day  of  issue  and  noon  on  the  following  day*  They  are  publicly 
exhibited  in  several  places  in  Londoix,*  and  are  supplied  to  the 
afternoon  editions  of  the  newspapers.  The  3.30  p.m.  Forecasts  are 
employed  for  storm  warnings  only,  excepting  in  the  hay  harvest 
season,  when  they  are  issued  as  subsequently  explained.  The 
forecasts  at  8.30  p.m.  are  specially  prepared  for  publication  in  the 
morning  newspapers,  but  nil  the  forecasts  are  available  for  the 
information  of  anyone  who  applies  for  them  at  the  Office. 

Tlie  inquiries  received    through    the   Post  Office  for   special  Inqniries  at  the 
forecasts  during  the  year  amounted  to  95,  and  the  personal  appli-  Office, 
cations  to  72.     The  rules  of  the  Office  relating  to  such  inquiries 
are  stated  in  Appendix  VI,,  p.  75. 

The  results  of  a  comparison  of  the  Forecasts  issued  at  8,30  p.m.  Results  of 
during  the  year,  with  the  weather  actually  experienced,  are  given  ^<>^*<^^* 
in  Appendix  VII.  (p.  76).     The  following  summary  shows  the 
successes  and  failures  over  the  whole  United  Kingdom,  estimated 
as  explained  in  that  Appendix. 


Libranes  oi  tne  noose  ot  Lioros  ana  tne  uoaife  ot  commons  ^  at  Messrs.  Elliot's, 
St.  Martin's  Lane ;  Messrs.  Stanford's,  Charing  Cross ;  Messrs.  Negretti  &  Zambra's, 
Begent  Street ;  and  Messrs.  Pastorel^'s,  New  Bond  Street ;  and  at  tbe  Office,  63, 
Victoria  Street. 
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SuAiMARY  of  Results  of  8.30  p.m.  Forecasts,  1894-95. 


Per-centasei. 

Total  per- 

DUtricU. 

Complete 
Success. 

Partml* 
Sttcceis. 

Partial* 
Failure. 

ToUl 
Failure. 

centage  of 
Success. 

SOOTLAND,  N.    - 

55 

28                 11 

6 

83 

„         E.   -        - 

56 

25 

14 

5 

81 

EirouiKD,  N.E.  - 

59 

25 

12 

4 

84. 

„        E.     - 

58 

29 

9 

4 

87 

Mtdlavd  Counties  - 

56 

28 

12 

4 

84 

ElCOLUID,  S.       -         - 

61 

27    . 

8 

4 

88 

ScoTLAirp,  W.  - 

49 

29 

14 

8 

78 

England,  N.W. 

56 

27 

12 

5 

83 

„         S.W. 

59 

25 

10 

6 

84 

Ibslakd,  N.    -       - 

55 

24 

12 

9 

79 

f»       s.    • 

52 

29 

13 

6 

81 

Summary  - 

56 

27 

12 

1 

6 

•   83 

*    Note,  **  partial "  implies  "  more  than  half.** 


Testing  of 
Forecasts. 


The  foUowiBg  table  shows  for  each  year  from  1885  to  1S94 
inclusivej  the  per-centages  of  complete  and  partial  eiiccess  of  the- 
Foreoasta  issued  at  8.30  p.m.  for  the  whole  year.     It  will  be  seen* 
that  the  total  for  "complete  success*'  was  highest  in  1893,  and 
that  1894  did  not  fall  far  short  of  its  predecessor. 


Hay  Harvest 
Toreoasts. 


Per-centages  of  Results  of  Forecasts  for  the  whole  of  the 

British  Isles. 


Year. 


1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 


Average 


Complete 
Success. 


Partial,  t.«., 

more  than 

Half  Success. 


Total 
Success. 


50 
49 
52 
51 
49 
50 
50 
46 
59 
56 


51-2 


34 
31 
32 
31 
32 
32 
30 
33 
25 
21 


84 
80 
84 


80-7 


81 
82 
80 
79 
84 
83 


81-9 


Hay  Harvest  Forecasts, — ^The  Council  renewed  in  1894  the 
offer  made  in  previous  years  to  the  Royal  Agricultural  Society,  the 
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Royal  Dublin  Society,  and  the  Highland  and  Agricultural  Society  Haj  Harresi 
to  send  Daily  Forecasts  gratis  during  the  haymaking  season  to  a  FortctatB. 
number  of  observers  selected  by  those  Societies^  on  two  conditions^ 
VIZ.,  that  the  information  should  be  made  known  as  widely  as 
possible^  and  a  record  of  the  weather  actually  experienced  sent 
weekly  to  the  Office.  The  Societies  accepted  the  proposal,  and 
the  Forecasts  were  issued  as  shown  in  the  following  table : — 

List  of  those  who  received  Hay  Harvest  Forecasts 

in  1894. 


BistricU. 


To  whom  sent. 


Address. 


0.  SCOTLAHD,  N. 

1.  SC0TLA1II>>  E. 

2.  Ekoland,  N.E. 

3.  Emolavd,  E. 


■{ 

r 

1 

•{ 


4.  Midland 
coukties 


6.  Enoland^S. 


-S 


Rev.  Dr.  Joass 

Major  Smith    - 

T.  Wilson 

C.  Pirrie 

T.  Bett 

Sir  J.  Wilson  - 

W.  Birkbeck  - 
Sir  J.  B.  Lawcs,  Bt.,  and 
Sir  J.  H.  Gilbert,  Ph.D. 
Royal        Agricultnral 

College. 
Major  Fosbery 
T.  H.  Thursfield 
E.  £.  Harconrt- Vernon 
*  J.  Watson      - 


•Rev.  S.  H.  Williams 
C.  Whitehead  - 
E.  P.  Squarey  - 
M.  J.  Sutton  - 
*T.  Stirton 
L'  'R.  Webb 
W.  Calder       - 


6.  Scotland,  W.    -- 


7.  England,  N.W. 

8.  England,  S.W. 

9.  Ireland,  N. 
10.  Ireland,  S. 


Sir  M.  J.  Stewart,  Bt., 

M.P. 
J.  S.  R.  Ballingal  (the 

late), 
G.  W.  Wray  (the  late) 
The  Earl  of  Dncie 
T.  Dyke 

R.  Neville  Grenville    - 
E.  F.  Farrell    - 
J.  M.  Wilson,  J.P.      - 
r|  D.  A.  Milward 
-j  '  W.  Talbot  Crosbie,D.L. 


■{ 


Golspie. 

Munlochy,  Inverness. 
Glamis  Castle,  by  Forfar. 
Rothiemay,  Huntly. 
Dalnaliue,  Aberfeldy. 
Chillingham  Bams,  Chatton, 

Northumberland. 
High  House,  Thorpe,  Norwich. 
Sothamsted,  Harpenden. 

Cirencester. 

Warwick. 

Barrow,  Broseley,  Salop. 
Grove  Hall,  East  Retford. 
Sbirborn,  Tetsworth,  Watling' 

ton. 
Newport  Pagnell,  Bucks. 
Banning  House,  Maidstone. 
The  Moot,  Downton,  Wilts, 
Kidmore  Grange,  CaverRhamr 
Stratton,  Michelderer,  Hants. 
Bcenham,  Berks. 
Castle  Hill,  Dalreoch,  Dum* 

barton. 
Ardwell,  Stranraer. 

Eallabus  House,  Islay. 

Leyburn,  Yorkshire. 
Tort  worth,  Gloucestershire. 
Long  Ashton,  Clifton,  Bristol. 
Butleigh  Court,  Glastonbury. 
Moynalty,  Co.  Meath. 
Currygrane,  Edgeworthstown. 
Lavistown,  Kilkenny. 
Ardfert     Abbey,    Tralee,    Co. 
Kerr}'. 


*  An  asterisk  is  inserted  against  the  names  of  those  recipients  who  subscribed  for 
the  forecasts. 

The  telegrams  were  sent  dallj  for  the  period  of  about  five 
weeks  commencing  June  11th.  In  some  cases,  by  special  request, 
they  were  continued  for  the  period  of  the  corn  harvest. 

The  general  result  of  the  issue  of  these  forecasts,  shown  by 
the  subjoined  table,  has  been  prepared  solely  from  the  reports 
of  the  above-mentioned  gentlemen,  and  is  entirely  independent 
of  any  estimate  formed  within  the  Office  itself : — 
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Hay  Harvest 
Forecatt0. 


Summary  of  Results. — Hay  Harvest  Forecasts,  1894. 


Diftricte. 


Namef  of  SUtioni. 


Per-oentaffM. 


9 

ao 

I 

ft 

a 

o 


I 


e 

• 


3 


'  '  Munlochy  and  Qolspfe    - 

-  I  Aberfeldy,  Glami*.  and  Rothiemay 


Scotland.  N. 

Ehgla-KD,  N.E.       -  '  Cbatton     • 

n         E.  -    Botbamtted  and  Thorpe 

]CiI>LA.Vi>  CouNTiBS    CireDCMter,  Eaat  Retford,  Warwick 

Broaeley,  Watlington,  and  Newpori 
I     Pa^ell. 


BVOLAVD,  8.  - 

Scotland,  W. 
Bhglas]),  N.W. 

ff  t3m  W  • 

IKBLAKB,  N.  - 

M  S,  - 


Maidstone,  Downton,  Reading,  Been 
ham,  and  Micheldever. 

Stranraer,  Islay,  and  Dumbarton 

Leybum     -         • 

Tortworth,  Clifton,  and  Glastonbuir 

Hoynal^  and  Edgeworthstown 

Tralee  and  Kilkenny 


!       Mean  for  all  districts 


(K) 
fi6 
67 
64 
67 


U 
S4 

24 
30 
25 


58    '    35 


56 
6S 

65 
68 
6S 


32 
87 
28 

15 


61 


28 


7 

10 

9 

6 

8 


12 
10 
11 
11 
15 


10 


—      n 

90 
91 
01 
02 


03 

88 

00 

88 
83 

82 


1 
6 
3 


These  figures  show  that  the  forecasts  for  1894  save  a  total  per- 
centage of  89^  which  may  be  considered  very  satisfactory  as  the 
weather  was  very  unsettled  at  the  season. 

Fovecatte  Forecasts  to  Her  Majesty's  Board  of  Agriculture, — ^The  Board 

o^Aa^Stee   ^^  Agriculture  extended  their  system  of  issuing  these  forecasts 

^       '  considerably  as  compared  with  the  previous  year.     The  Council 

are  indebted  to  them  for  a  Report  on  the  service,  from  which  the 

subjoined  extracts  have  be^n  made : — 

^'In  the  spring  of  1894  the  Board  of  Agriculture  made 
arrangements,  with  the  sanction  of  the  Lords  Commissioners  of 
Her  Majesty's  Treasury,  to  repeat  on  a  larger  scale  the  experiments 
initiated  in  the  previous  year  of  exhibiting  at  tel^raphic  stations 
in  rural^districts  every  afternoon  the  daily  weather  forecasts  issued 
by  the  Meteorological  Council.  The  counties  of  Somerset, 
Carnarvon,  Ayr,  Cambridge,  York  (East  Riding),  and  Haddington 
were  selected  for  thi^  experiment  and  arrangements  were  made 
that  the  forecasts  should  be  despatched  to  the  telegraph  offices  at 
such  varying  periods  as  would  suit  the  agricultural  conditions  of 
the  hay  and  corn  harvest  in  the  several  counties.  The  period  of 
exhibition  was  (in  the  case  of  each  county)  of  eight  weeks' duration. 
The  forcafcts  were  issued  in  the  first  instance  to  the  county  of 
Somerset  on  June  11th;  a  fortnight  later  (June  25th)  forecasts 
were  issued  to  Ayr  and  Carnarvon.  Cambridge  followed  a  week 
later,  namely,  July  2nd,  while  to  York  (East  Riding)  and 
Haddington  the  first  forecast  was  despatched  on  July  23rd  and 
August  16th  respectively. 
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'^  The  number  of  stations  at  which  the  forecasts  were  exhibited  Forecasts 
in  Somerset  was  106,  in  Ayr  54,  in  Carnarvon  32,  in  Cambridge  ^  *J®  ?^?f^ 
50,  in  York  (East  Riding)  47,  and  in  Haddington  16.  ^^  Agriculture. 

*'  A  form  of  '  Record  of  Weather,'  similar  to  the  form  used  by 
the  Meteorological  Office  in  connexion  with  the  issue  of  the  hay 
harvest  forecasts,  but  having  room  for  only  one  observation  a 
day,  was  issued  to  observers,  who  were  requested  to  record  daily 
the  hour  at  which  the  forecast  was  exhibited,  the  direction  and 
force  of  the  wind,  and  the  general  conditions'  of  the  weather, 
including  ^  temperature/  *  sky,'  '  rainfall,'  and  ^  storms.'  A 
column  was  also  reserved  for  recording  the  number  of  hours  daily 
that  work  was  suspended  owing  to  rain." 

The  observations  recorded  in  these  forms  were  analysed  and 
compared  with  the  forecasts  by  the  Board  of  Agriculture.  There 
appears  to  have  been  some  uncertainty  in  the  minds  of  several  of 
the  reporters  as  regards  the  interval  covered  by  the  forecasts, 
and  the  results  of  the  checking  are  not  quite  conclusive.  An 
interesting  report  on  the  forecasts  for  the  neighbourhood  of 
Reading  by  Mr.  H.  N.  Dickson  to  the  Council  of  the  University 
Extension  College  at  Reading  has  been  communicated  to  the 
Board  of  Agricmture,  by  whose  permission  the  paper  has  been 
reprinted  in  this  Report  as  Note  A,  p.  22. 

The  Council  regret  that  the  experiment  thus  made  in  1894 
is  not  to  be  repeated  in  the  present  year.  It  is  apparent  that  the  . 
proper  appreciation  of  the  value  of  information,  such  as  is  given 
in  the  forecasts^  can  only  be  arrived  at  after  somewhat  continued 
experience,  and  that  the  best  mode  of  framing  and  distributing 
the  forecasts  can  only  be  satisfactorily  determined  by  actual  trial 
In  such  a  matter  the  fact  that  many  persons  after  such  experience 
attest  the  value  of  the  information  supplied,  cannot  be  reasonably 
held  to  be  controverted  by  the  opinions  of  those  who  after  a  short 
trial  have  failed  to  recognise  its  utility.  In  this,  as  in  many  other 
directions,  the  public  has  to  be  educated,  before  knowledge  presented 
in  a  form  that  is  not  familiar  is  appreciated  at  its  true  worth. 
The  Council,  therefore,  trust  that  the  subject  may  continue  to 
receive  the  attention  of  the  Board  of  Agricultture,  >^hich  -they  are 
satisfied  it  deserves,  in  connexion  with  what  is  one  of  the  most 
important  industries  of  our  country. 

Storm   Warmings  for  the   Coasts  oj  the  United  Kingdom.-^ln  Storm 
Appendix  VIII.,  p.  77,  are    given   the   names   of    the   stations  Warnings. 
furnished  with  signals  for  Storm  Warnings,  in  accordance  with 
Circular  717  of  the  Board  of  Trade,  issued  in  February  1874. 

These  stations  were,  at  the  end  of  March  1895,  180  in  number, 
situated : — 

103  in  England  and  Wales,  48  in  Scotland,  23  in  Ireland, 
3  in  the  Isle  of  Man,  and  3  in  the  Channel  Islands. 

A  comparison  has  been  made  in  the  Office  between  the  warnings 
issued  during  the  year  and  the  weather  experienced  on  our  coasts, 
the  warnings  being  tested  by  the  method  explained  in  Appendix 
VT.,  p.  75.  The  results  of  this  comparison  are  shown  in  the 
following  tables: — 
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Betttbn    of  the  Result  of  the  Comparison  between   the 
Warnings  issued  and  the  Weather  experienced  in  1894. 


Coasts. 
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Btonnt  for  which  no 
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Scotland,  N.E. 


M 


E. 
„       N.W. 
„       W. 
Ireland,  S.W. 


„      N.W. 
Irish  Sea    - 


St.  George's  Channel 
Bristol  Channel 
England,  S.V7.       •  '. 
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}> 


s. 
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E. 

N.E. 


Totals - 
Per-oentages  - 


42 

34 
45 
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39 

48 
41 

39 
36 
35 

27 
27 
22 
25 
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28 

9 

20 

8 

35 

7 

SO 

19 

30 

7 

38 

35 

5 

20 

19 

27 

7 

28 

6 

16 

10 

17 

6 

14 

5 

16 

3 

344 

118 

68-5 

28-5 

2 

6 
3 
3 


8 


1 
1 

I 
4 
3 
3 


30 


6-0       0*8 


1-2 


Feb.    3,     Mav    4, 
Dec.  26-27. 


Dec  18-19. 

April  24,  Dec.  14- 

15,  Dec.  18-19. 
Dec.  18-19. 
Dec.    14-15,     Dec. 

18-19. 
Dec.  18-19. 
Jan.  31,Dec.  It-19. 
Jan.  31,  Dec.  14-15, 

Dec.  18-19. 


Notes  as  to  Gales  experienced  in  1894  but  for  which  no 

Warning  was  issued. 

1.  January  Z\st  A  North- Westerly  Gale,  in  the  Bristol 
Channel  and  on  the  Coasts  of  England  S.W. — The  eoa^ts  of 
Ireland  and  the  N.W.  coasts  of  Great  Britain  were  all  duly 
framed ;  but  the  unexpected  development  of  a  secondary  disturb- 
ance near  Holyhead  caused  the  gale  to  spread  southwards'  down 
our  eouth-westem  coasts. 

2.  February  Srd.  A  Westerly  Gale,  in  Scotland  iT.^*.— Tliis 
gale  had  been  duly  warned  for  on  our  W.  and  N.W.  coasts,  but  it 
extended  further  in  a  North-Easterly  direction  than  was  expected* 

3.  April  24fth,  A  Southerly  Gale  in  Ireland  S.W, — At  6  p.m. 
on  23rd  there  was  nolhing  in  the  chart  to  show  that  anything  of 
the  character  of  a  deep  depression  was  advancing  from  the 
Atlantic ;  next  morning  the  disturbance  had  advanced  too  far  for 
this  district  to  be  warned. 

4.  May  Ath,  A  North-Westerly  Gale,  in  Scotland  NE. — A 
small  depression,  lying  between  the  Shetland  Islands  aiid  Norway 
on  the  Srd  appeared  to  be  moving  away  to  the  eastward,  but  at 
night  it  suddenly  grew  deeper  and  moved  southwards.  Thei'c  .was 
no  indication  of  this  change  at  6  p.m.  on  the  3rd* 
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5  December  14^A  and  15th,  A  Westerly  Gale  over  the  South-  Storm 
Western  parts  of  our  Islands  and  the  Irish  Sea, — At  6  p.ui,  14th,  ▼*"»"«?• 
ti  depression  lay  o£P  our  north-western  coasts,  but  was  not  of 
threatening  intensity.  In  the  n^ht,  however,  a  sudden  increase  of 
pressure  on  its  Western  side  (t>.  over  the  Atlantic)  increased  the 
:gradient  over  the  districts  named,  and  as  a  result  the  gales  here 
mentioned  were  experienced.  There  was  nothing  in  the  observa- 
tions to  show  that  such  a  change  was  probable. 

6.  December  18^A  and  \9th.  A  Westerly  Gale  on  all  our  W. 
and  N.W.  coasts. — ^At  6  p.m.  on  the  17th  it  was  evident  that  a 
•depression  wos  coining  on  from  the  Atlantic,  and  strong  winds 
were  forecasted.  The  system^  however,  proved  to  be  more  serious 
than  was  anticipated  and  at  8  a.m.,  19th  it  was  too  late  for 
warnings  to  be  issued. 


7.  December  26th'-27th.  North- Westerly  Gales  in  Scotland  N.E. 
— ^A  large  deep  depression  was  advancing  over  Northern  Europe 
from  the  north-westward,  causing  gales  in  Norway.  Our  coasts 
did  not  appear  to  be  threatened,  sul  the  northern  reports  were 
coming  in  late,  and  those  from  Sumburgh  Head  had  not  arrived 
for  some  time,  owing  to  telegraphic  interruption  caused  by  the 
heavy  gale  of  December  22nd.  A  secondary  disturbance  came 
rapidly  towards  the  Shetlands  without  warning,  and  caused  the 
gale  referred  to. 

Had  the  Sumburgh  Head^  reports  been  in  promptly  this  gale 
would  probably  have  been  warned  for,  but  it  is  one  of  a  type 
-which  have  defeated  our  efforts  several  times,  and  which  will  pro- 
bably do  HO  again  unless  we  can  obtain  good  information  regularly 
from  the  Faro  Islands. 

The  following  table  contains  a  comparative  statement  of  the  Comparison  of 
storm  warnings  and  their  results  in  1894,  and  in  the  nine  preceding  ^^^  ^^ 
years.     It  will  be  seen  that  the  total  per-centage  of  warnings  p^vioaB}  ears, 
justified  was  nearly  the  same  as  in  1892,  and  the  total  justified 
by  subsequent  gales  was  the  highest  on  record. 


Years. 

Total  No.  of 

Warnings 

issued. 

Warainn 
juatifled  Dy   , 

Waminsn 
»   justiHed  Dy 

Total  Warnings 

Warnings  not 
justified  by 

subsequent 
Gales. 

subsequent 
strong  Winds. 

justiAed. 

subsequent 
Weather. 

p.c. 

p.c. 

p.C. 

p.c. 

18S5 

591 

55-8 

24*0 

79-3 

19-5 

1886 

542 

55*3 

26-9 

82*2 

15-9 

1887 

472 

55-5 

26-1 

81-6 

16-4 

1S88 

539 

55-8 

28-6 

83-9 

143 

1889 

378 

47-7 

33-5 

81-2 

16*9 

1890 

525 

61-0 

25-5 

86-5 

9-3 

1891 

522 

62-3 

24-5 

86*8 

7-5 

1892 

48S 

59*4 

31-2 

90-6 

6-8 

1893 

480 

60S 

28' 6 

89-4 

71 

1894 

502 

68-5 

23-5 

920 

6-0 
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Storm 
waniiilgs. 


Fisherj 
Barometen. 


The  following  diagramB  Figs.  1  and  2,  show  the  figures  of  the 
last  two  columns  of  the  table  in  a  graphical  form  : — 

DiAQBAM  showing  the  Increase  in  Per-gentage  of  SuocESSFun 
Warnings  issued  in  each  Tear  from  1885*94. 


Fig.  1. 


Diagram  showing  the  Decrease  in  the  Per-centage 
of  Unnecessary  Warnings  issued  in  each  of  the 
Years  1885-94. 
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Fishery  Barometers. — To  add  to  the  means  available  to  the 
sea-going  population  for  obtaining  warnings  of  stormy  weather 
barometers  have  for  many  years  been  supplied  by  the  Office  on 
loan  to  fishing  villages  and  other  places  on  the  coast,  to  be  set  up 
for  public  information.  The  whole  number  of  stations  provided  by 
the  Office  with  these  instruments  is  203.  Of  these  64  are  in 
England,  7  in  Wales,  60  in  Ireland,  67  in  Scotland,  4  in  the  Isle  of 
Man,  and  1  in  Jersey.     The  list  is  given  in  Appendix  IX.,  p.  80. 
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PART  IIL 

Climatology, 
A. — British  Isles. 

ObservatioDs  relating  to  the  climate  of  the  British  Isles  are 
received  by  the  Office  from  245  stations  in  all.  Thes^  stations 
may  be  divided  into  seven  classes^  according  to  the  kind  and 
completeness  of  the  observations  supplied  to  the  Office  from  them, 
as  follows  :— 

1.  Observatories, — Seven  Observatories,  fiimishing  a  continuous  Self-recording 
record  of  pressure,  temperature,  wind,  sunshine,  and  rainfall,  with  observatoriei. 
frequent  eye  observations  of  cloud  and  weather.     At  Fort  William 

there  is  no  anemometer,  as  the  country  is  very  billy.  These  alone 
affi>rd  the  materials  necessary  for  the  study  of  the  periodic  variations 
of  the  meteorological  elements. 

2.  Anemographic  Stations, — Nine  An'emographic  stations  fur-  Aaemographk 
nishing  a  continuous  record  of  the  wind.     The  records  from  these  Statioiu. 
stations  relate  rather  to  weather  as  distinguished  from  climate, 

and  are  especially  important  in  connexion  with  storms.  They  are 
often  useful  in  affording  evidence  available  in  courts  of  law  with 
respect  to  collisions  at  sea,  and  damage  done  by  wind. 

3.  Barograph  Stations, — Stations  furnishing  a  continuous  record  Barograph 
of  pressure  obtained  from  some  form  of  self-recording  aneroid.  Stations. 
These  are  valuable  as  giving  the  exact  time  of  the  occurrence  of 
pressure  maxima  and  minima  at  certain  stations,  and  thus  helping 

to  determine  the  rate  of  movement  of  the  various  depressions  that 
cross  these  islands. 

4.  Sunshine  Stations. — Forty-eight  stations  furnishing  a  con-  SanshiiM 
tinuous  record  of  bright  sunshine.  At  47  of  these  stations,  the  Stationi. 
instrument   in  use  is  the  Campbell- Stokes  recorder  (see  Report 

for  1879,  p.  32);  at  the  other  station  the  Jordan  phobogrftphic 
recorder  is  employed.  A  return  of  the  daily  duration  of  sunshine 
is  also  received  from  eight  other  stations. 

5.  Telegraphic  Stations  — Thirty  Telegraphic  Reporting  Stations,  Telegiaphie 
at  which  the  observations  are  taken  by  eye,  but  supplemented  in  gJJ??'*^ 
some  cases   by  self-recording  aneroids,   &c.      These   supply  the 
material  upon  which  the  daily  weather  reports  and  forecasts  are 

based. 

The  hours  of  observation  at  these  stations  are  determined  by 
the  requirements  of  the  telegraphic  system,  as  explained  in  Part  II., 
but  the  data  which  they  furnish  are  also  utilized  to  afFord  clima- 
tologjcal  information  for  parts  of  the  country  where  Stations  of 
the  Decond  Order  do  not  exist 

6.  Second    Order    Stations, — Seventy-four    Stations    of    the  statiowof 
Second   Order,  furnishing    complete    climatologicai   information  Seooud  Order, 
from  eye  observations  taken  twice  a  day.     The  observers  at  these 

stations  are  all  volunteers. 

S    86950.  B 
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SUtioBfi  of  the 
Third  Order. 


Lifltof 
Stations. 


lojB^tioit  of 
fttatioDS. 


Reports  itip- 
plied  to 
liegistiar 
General  for 
Ireland. 

Fablicalioiw. 


7.  Third  Order  StatioHX. — Stations  of  the  Third  Order  furnish- 
ing returns  similar  in  kind  to  those  in  Class  6,  but  vith  less 
completeness  and  detail. 

It  must  be  explained  that  some  of  the  stations  are  really  of  a 
higher  class  ihau  would  appear  from  the  list  in  App.  XL,  p.  84, 
which  is  compiled  solely  with  reference  to  the  amount  of  the  data 
supplied  to  this  Office. 

For  instince  at  Liverpool  (Bidston)  and  Oxford^  there  are 
regularly  equipped  meteorological  observatories,  though  the  stations 
appear  only  as  telegraphic  or  Second  Order  stations  in  the  list  ; 
and  the  same  remark  applies  to  other  cases. 

A  fuller  account  of  the  methods  employed  by  the  Office  in 
.dealing  with  these  records  will  be  found  in  Appendix  X.  (p.  81). 

Appendix  aI.  (p.  84)  contains  a  list  of  the  stations  furnishing 
information  relating  to  the  land  meteorology  of  the  British  btoi 
during  the  year. 

Inspection  of  the  Stationt. — The  self-recording  observatories  and 
the  anemographic  stations  (Classes  1  and  2),  as  well  as  the  Tele- 
graphic Reporting  Stations  (Class  4),  are  regularly  visited  ewcb 
year  by  the  Inspectors  of  the  Office.     The  extra  stations  (Class  5) 
are  inspected  as  opportunity  offers.    Of  the  Stations  of  the  Second 
Order  (Class  6),  some  belong  to  the  Royal  Meteorological  Society,, 
and  these  are  visited  by  an  Inspector  appointed  by  that  Society^ . 
an  allowance  being  made  by  the  Office  toward  the  cost  of  the 
inspection,  in  accoraance  with  the  recommendation  of  the  Treasury 
Committee  (1877).     The  remaining  Stations  of  the  Second  Order, 
including  those  belonging  to  the  Scottish  Meteorological  Society, 
are  visited,  most  of  them  annually,  by  the  Inspectors  of  the  Office.  • 
The  inspection  of  the  self-recording  observatories  was  carried  on 
by  Mr.  Charles  Chree,  D.Sc,  Superintendent  of  the  Kew  Observa- 
tory, and  Messrs.  T.  W.  Baker  and  E.  G.  Constable,  his  assistants. 

Extracts  from  the  reports  of  the  Inspectors  are  given  in 
Appendix  V.  p.  44. 

Information  supplied  to  the  General  Register  Ofjice,  Dublin, 
— Reports  from  the  Irish  stations  of  the  Office  have  been  regularly 
supplied  to  the  Registrar  General  for  Ireland,  for  his  Weekly  and 
Quarterly  Returns. 

The  Weekly  Weather  Report,  which  is  prepared  in  the  Tele-. 
graphic  Brrnch  of  the  Office   (see  Appendix  VI.,  p.  72),  suppUas, 
by  its  synchronous  charts  and  Monthly  Summaries,  a  very  com- 
plete  and  instructive  view  of  the  chief  meteorological  changes,  day 
by  day,  over  the  greater  part  of  Europe,  such  as  is  believed  not  to 
be  found  in  the  similar  publications  issued  by  any  other  office. 

Appendix  I.  to  the  Weekly  Weather  Report  for  1894  gives  a 
summary  for  each  quarter,  and  for  the  whole  year,  of  the  Rainfall 
and  Temperature  for  each  district,  for  the  29  years  1866-1894, 
and  also  the  Monthly  and  Progressive  values  of  Accumulated 
Heat,  Rainfall,  and  Bright  Sunshine  for  all  the  districts  in  each 
month  of  1894.  Appendix  II.  to  the  same  Report  gives  the 
Weekly  and  Progressive  values  for  the  same  elements  during  the 
year  1894  (in  continuation  of  Appendix  II.  for  the  year  1893), 
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Hourly  Means  of  Meteorological  Observations.^^The  Volumes  Hourly  Mean» 
of  Hourly  Means  for  1891  anij  1892  are  now  in  the  press.  ®^  ^^^0^" 

The  volume  for  1891  contains,  in  addition  to  what  has  appeared  vations.    ^^' 
in  previous  volumes^  results  for  Fort  William  Observatory,  and 
also  hourly  records  of  sunshine  for  all  the  observatories. 

There  is  further  a  special  appendix  giving  the  results  of  the 
hourly  tabulation  of  the  sunshine  recorded  in  the  ten  years  J881- 
90^  at  the  seven  observatories,  as  announced  in  last  Eeport. 

Observations  at  Stations  of  the  Second  Order. — The  volume  Statioiu  for 
for  1890  is  now  issued^  and  that  for  1891  is  far  advanced.  publication. 

As  regards  the  detailed  publication  on  Form  A.,  the  list  of 
stations  for  1891  is  the  pame  as  that  for  1890.  With  regard  to 
the  B.  Stations  (monthly  means  and  summaries)  the  list  has  been 
increased  by  two,  viz., 

St.  Leonards — ^re-inserted — the  evening  observations  having 

been  resumed. 
Arley  Cottage,  Mount  Nugent,  Co.  Cavan. 

B. — FoBEiGN  and  Colonial  Stations. 

For  a  long  time  returns  from  various  Foreign  and  Colonial  Forei^  and 
stations  have  been  received  at  the  Meteorological  Office,  and  in  Colonial 
previous  Reports  a  list  of  such  documents  has  been  given  in  the    '* '  ^* 
Appendix  which  contains  the  list  of  Logs  received. 

During  the  year  ending  March  31st  1895,  returns  were  received 
from  35  of  these  stations,  as  shown  in  Appendix  XII,  p.  90. 

Most  of  these  stations  furnish  observations  taken  twice  daily, 
and  the  results  are  dealt  with  in  the  same  way  as  those  from 
Stations  of  the  Second  Older,  as  in  Class  6  above.  Continuous 
records  of  bright  sunshine  are  received'  from  Georgetown,  British 
Guiana,  and  from  Trinidad. 

The  results  thus  obtained  are  published  from  time  to  time  when 
deemed  of  sufficient  value.  A  paper  has  been  prepared  in  the 
Office  on  the  climate  of  Mojanga  on  the  N. W.  coast  of  Madagascar 
and  publuhed  in  the  Quarterly  Journal  of  the  Boyal  Meteorological 
Society. 

Besides  this  the  meteorological  tables  published  in  the  official 
Blue  Book  for  the  island  of  Cyprus  have  been  prepared  in  this 
OAm. 

At  the  present  time  the  observations  from  Cape  Juby  on  the 
K.W.  coast  of  Africa,  and  Georgetown,  Deinerara,  are  being 
discussed. 

PART  IV. 

MiSCELIiANEOUS. 

Anemometer  Experiments, — Experiments  have  been   continued  Anemometer 
during  the  year  with  the  Dines'  pressure-tube  anemometer,  erected  r.xpenmentii. 
on  the  roof  of  the  Office  in  Victoria  Street,  to  test  its  indications. 
The  Council  erected  a  second  instrument  by  the  side  of  the  first 
in  order  to  make  some  comparative  experiments  as  to  the  effect  of 
varying  the  length  of  the  tube,  and  contracting  its  bore,  whicli 
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Anemometer 
Experiments. 


Rourly  Mean 
Valaea. 


Bail!  Tables 
for  the  British 
Isles. 


it  was  considered  desirable  to  test  before  arriving  at  a  definite 
opinion  concerning  the  merits  of  this  instrument  and  the  best 
form  to  give  to  it.  The  result  of  these  experiments  are  given  in 
Note  B.,  p.  27. 

Influence  of  Situation  on  Anenwmetrical  Results, — During  the 
very  severe  gale  of  December  22nd  the  indications  of  the  two 
anemometers  at  Holjhead  exhibited  remarkable  discrepancies^ 
which  were  found  to  vary  with  the  direction  of  the  wind.  These 
could  only  be  due  to  differences  in  the  exposures  of  the  two 
instruments.  A  repoii:  on  this  subject  by  Mr.  B.  H.  Curtis  is 
given  as  Note  C,  p.  29. 

Hourly  Mean  Values  of  Pressure  and  Temperature. — The 
mean  hourly  values  of  these  elements  for  the  seven  observatories 
for  the  16  years  1869-1883,  and  for  four  of  the  observatories  for 
the  further  period  of  seven  years  1884-1890,  are  being  grouped 
and  combined  ready  for  discussion  preparatory  to  publication. 

Rainfall  Means  for  the  British  Islands. — This  work  is  now  in  a 
\ery  advanced  stage,  and  it  is  hoped  that  it  may  appear  before 
Christmas.  The  number  of  stations  for  which  the  monthly  and 
annual  values  for  the  decade  1881-90  will  be  published  in  Part  I. 
is  as  follows : — 

England  and  Wales      ...     287 
Scotland  -  -  -  -     152 

Ireland  -  -  -  -       62 

Part  II.,  giving  the  values  for  the  years  prior  to  1881,  wherever 
obtainable,  is  almost  ready,  and  Part  III.  giving  the  names  of  the 
authorities  for  the  information  and  various  other  part'cnlars,  is 
being  prepared. 


Library. 


Liat  of  Papers 
iHSued  by  the 
Office. 


LiBBABY,   &C. 

The  library  contains  standard  works  on  Meteorology  and  the 
allied  Sciences,  and  is,  besides,  particularly  rich  in  Transactions, 
Froceedinjrs,  Reports,  and  other  Publications  which  give  a  larfice 
mass  of  Meteorological  observational  data  from  all  parts  of  the 
world,  extending  over  many  years.  It  consists  at  present  of  about 
13,000  volumes  and  pamphlets,  exclusive  of  charts  and  MS. 
records  of  observations.  The  books  and  other  documents  are 
accesisiUe  to  scientific  men,  for  reference  at  the  Office. 

Appendix  XIII.,  p.  92,  contains  a  list  of  the  additions  to  the 
library  during  the  year,  which  have  been  catalogued  upon  cards, 
and  are  entered  in  the  reference  catalogues  under  (1)  Authors,  and 
(2)  Subjects. 

Appendix  XV.,  p.  116,  gives  a  list  of  all  the  papers,  iic.  on 
scientific  subjects  which  have  appeared  in  the  various  Beports 
issued  by  the  Ofiice  since  1866. 

Appendix  XVI.,  p.  122,  gives  the  usual  catalogue  of  OfiSce 
publications. 


Report  of  the  Meteorological  Council. 


21 


Expenditure. 

Appendix  XIV.,  p.  115^  shows  the  total  receipts  and  payments  Financial. 
of  the  Coancil  during  the  year  ending  31st  March  '1895.     The 
amount  voted  by  Parliament  was  15,300/.^  as  in  the  previous  year, 
in  addition  to  which  extra  receipts  from  various  sources  amounting 
to  721/.  19^.  9d,  also  became  available. 

The  following  abstract  of  ex|Knditure  shows  the  amount  properly 
chargeable  against  the  Parliamentary  grant  of  the  year  in  question, 
and  its  distribution  under  the  various  heads,  together  with  the 
increase  or  decrease  in  1894-95  as  compared  with  the  previous 
year : — 


NsT  Expenditure. 


ISOS-l^l. 


lWV-96. 


Increase. 


Decreaise. 


General  Administration: 

£     s.    d. 

£ 

s. 

d. 

£     s.    d. 

£    .<?.    d. 

Payment  of  Council 

991     5     0 

987 

10 

0 

— 

3  15     0 

Secretary 

800     0     0 

800 

0 

0 

->— 

— 

Office      - 

903  18     8 

891 

6 

9 

12   11    11 

jRcntjfuelf  and  lighting  - 

70S     7     1 

717 

2 

2 

13  15     1 

— 

Alterations    to    premiss 

and  contingencies 

387  13     1 

291 

8 

10 

— 

96     4     3 

Expenues     incidental    to 

International  Meteoro- 

logical Congress 

30 

13 

2 

30  13     2 

— 

Pens'ons 

186  16     4 

159 

3 

3 

27  13     1 

Special  Researches 

1,052     9     5 

79i 

9 

11 

— 

259  19     ti 

Land  Meteorology 

3,657     2     3 

3,594 

16 

4 

>~ 

62     5  U 

Weather  Information  - 

3,804     6     4 

8,705 

11 

10 

98  14     6 

Inspections 

589     6     7 

436 

16 

5 

— 

152  10    SL 

Ocean  Meteorology 

2,893     2     9 

2,805 

2 

3 

— 

88     0     < 

Tota'.        -            -  £ 

15,969     7     6 

15,212 

0 

11 

44     8     3 

801    14   10 

lu  the  year  1894-95  the  sum  of  1,528/.  0<.  lOd.  was  paid  to  the  Post  Office  cd 
account  of  inland  and  foreign  telegrams,  allowances  to  telegraph  clerks,  rental  of 
private  wires  Brc, 

(Signed)         R.  Stfachey, 

Chairman, 
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NOTE  A, 


Repout    to    the    Council    of  the    University    Extensio:n^  '■ 

College  at  Reading  on  Weather  Forecasts  during    -  \ 

the  Hay  Harvest  of  1894,  by  H.  N.  Dickson. 

In  connexion  with  the  work  of  the  Meteorological  Department 
it  was  decided  to  distribute  the  special  weather  forecasts,  issued 
by  the  Meteorological  Office  during  the  hay  harvest,  to  four 
centres  in  different  parts  of  the  districts  worked  by  the  College. 
At  each  of  the  under-mentioned  stations  observers  were  found 
willing  to  undertake  the  keeping  of  a  record  by  which  to  check 
the  forecasts,  and  the  public  exhibition  of  the  telegrams 
received : — 

1.  Newport  Pagnell  (Bucks),  observer,  Rev.  S.  H.  Williams. 

2.  Shirburn  (Oxon)  „        John  Watson,  Eaq^. 

3.  Beenham  (Berk^)  „        R.  Webb,  Esq. 

4.  Stratton  (Hants)  „        T.  Stirton,  Esq. 

The  forms  sent  out  by  the  Meteorological  Office  have  in  each 
case  been  filled  up  and  forwarded  from  week  to  week  with  the 

freatest   care   and   promptitude,   and    the   best    thanks    of    the 
>epartment  are  due  to  the  gentlemen  who  have  carried  out  a 
somewhat  irksome  task  so  fully. 

The  four  stations  selected  lie  approximately  on  a  straight  line 
running  S.S.W.  and  N.N.E,  Stratton  is  situated  on  the  north- 
western slope  of  the  South  Downs ;  Beenham,  20  miles  to  the 
N.N.E.,  in  the  Kennet  Valley ;  Shirburn,  16  miles  N.N.E,  from 
JSeenham,  on  the  south-western  slope  of  the  Chiltems ;  and 
Newport  Pagnell,  32  miles  N.N.R  from  Shirburn,  on  the 
Jliver  Ouse,  north  and  west  from  the  Chiltems.  The  first 
three  stations  are  within  the  district  called,  by  the  Meteoro- 
logical Office  for  forecasting  purposes,  **  England,  South,"  while . 
-Newport  Pagnell  is  included  in  the  "  Midland  Counties."  The 
^reports  from  the  first-named  district  have  been  compared  with  the 
telegrams  sent  to  Mr.  Sutton  at  Reading,  Mr.  Sutton  having 
kindly  supplied  the  College  with  copies,  while  the  Newport 
Pagnell  reports  have  been  compared  with  the  forecasts  received 
at  that  station. 

The  just  estimation  of  the  success  or  failure,  in  any  given 
locality,  of  a  forecast  issued  for  a  large  district,  is  by  no  means  the 
♦ea'^y  problem  it  is  usually  considered.  It  is  obviously  necessary 
to  adopt  a  method  capable  of  being  reduced  to  figures,  and  any 
such  method  must  be  to  a  certain  extent  arbitrary,  especially 
where  both  forecast  and  report  must  be  couched  in  general  term?. 
The  method  I  have  adopted  is  that  of  allotting  to  each  forecast  a 
certain  number  of  marks,  regarding  it  as  a  kind  of  examination 
paper.  Dividing  into  the  three  lieadings  of  wind,  weather,  and 
rain,  four  marks  are  allowed  imder  each  for  "  complete  success," 
three  for  "  partial  success/'  two  Or  one  for  different  degrees  of 
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Thus    for 


partial  failure,"    and    none    for    **  total    failure." 

wind : — 

Direction  and  force  both  right  •  -     =4 

Direction  right,  force  partlj  wrong  -  -     =  3 

Direction  right,  force  wholly  wrong  -  -     =  2 

Direction  partly  right  (within  eight  points) 

force  wholly  wrong  -  -  -     =  1 

Direction  and  force  both  wholly  wrong         -     =0 

and  similarly  for  the   others.     The   following   table  shows  the 

per-centage  of  available  marks  gained  : — 


Stratton. 


Beeuham* 


Shirburn. 


Newport 
Piqfttelf. 


Wind 
Weather 
Bain 
Means 


64 
67 
65 
65 


68  70 
71  74 
56  76 
65  73 
Total  70  per  cent. 


70 
•75 

88 

77 


To  obtain  an  idea  of  the  success  or  non-success  of  the  work 
it  is  necessary  to  classify  the  forecasts  according  to  the  numbers 
obtaining  a  certain  proportion  of  marks.  The  following  table 
^ves  the  number  of  forecasts  which  were  awarded  each  number 
•of  the  marks  from  0  to  12;  and  sis  the  question  of  rainfall  is  the 
most  important  for  haymaking  purposen,  a  npecial  table  is  appended 
<rf  the  cases  of  marks  (0  to  4)  allotted  to  that  element.  The 
forecasts  number  36  for  each  station,  dating  from  2t>th  June  to 
5th  August^  exclusive  of  Mondays,  no  forecast  being  issued  on 
Sunday, 

Whole  Forecast. 


Marks-        -  i 

0.    ,    1. 

1 

• 

2. 

8. 

4. 

5. 
5 

6. 
8 

7. 
7 

8. 
5 

9. 

10. 

11. 

12. 

— 

Beenham 

1 

^^^ 

2 

1 

t 

3        4 

5 

1 

86 

Stratton 

— 

— 

— 

1 

4 

3 

5 

4 

3 

4        7 

2 

3 

86 

Shirburn 

— 

— 

1 

2 

2 

1 

4 

4 

6        5 

7 

4 

36 

Newport 
Pagnell    -  < 

... 

- 

— 

— 

2 

1 

5 

3 

1 
7       7 

6 

5 

36 

1 
1 

— 

— 

4 

7 

12 

10 

20 

15 

20     28 

1 

20 

13 

144 

Rain. 


0. 


1. 


2. 


3. 


Beeuham 
Stratton  - 
Shirburn 
Newport  PagueU 


10 
6 
4 
0 


5 
1 
2 
2 


3 
10 

4 
8 


3 
8 
4 

6 


15 
16 
22 
25 


86 
36 
C6 
86 


20 


10 


20 


16 


78 


144 


24 


Report  of  the  Meteorological  Council. 


For  the  whole  forecast,  we  may  group  the  L2  marks  available 

as  follows: — 

0-3     Complete  fiulure^ 

3-6     Partial  failure, 

7-9     Partial  succes?, 
10-12  Complete  success, 
aud  we  get  the  following  per-centages  : — 


StrattOD. 

Beenham. 

Shirburn. 

1    Newport 
1    FagrnelL 

1 

Complete  failure    - 
Flartial  failure 
Partial  anccess 
Complete  success  • 

0-  3 
3-  6 

7-  9 
10-12 

0-  6 
7-12 

8 
34 

29 
34 

6 
25 

41 

28 

3 
14 
39 
44 

1 

t              O 

9 

42 

49 

1 

Total  failures 
Total  successes 

37 
63 

31 
69 

17 
83 

9 
91 

1 

Similarly  for  raiu  : — 


StrattOD. 

Beenham. 

Shirburn. 

Newport 
Pagnell. 

Complete  failure    - 
Partial  failure 
Partial  success 
Complete  success   - 

0 

land  2 

3 

4 

0-2 
3-4 

17 

80 

8 

45 

28 

22 

8 

42 

11 
17 
11 
61 

0 
IS 
17 
70 

ToUl  &ilure8 
Total  successes 

47 
53 

50 
50 

28 
72 

IS 
87 

The  difficulties  of  weather  forecasting,  especrally  during 
summer,  become  at  once  abundantly  evident.  Newport  Pagnell 
and  Shirburn  show  excellent  results,  both  for  the  forecasts  as  a 
whole  aud  for  rain,  while  the  other  two  stations,  especially  in  the 
matter  of  rain,  are  not  encouraging.  We  may  conclude  that  in 
the  former  ca^^e  local  influences  did  not  produce  so  great  modifi- 
cations in  the  weather  they  seem  to  have  done  in  the  latter,  and 
it  is  easy  to  bring  this  out  by  dividing  up  the  period  over  which 
the  forecasts  extend.  The  following  table  gives  the  per-centage 
of  possible  marks  obtained  during  each  week  of  six  days  : — 

Whole  Forfxjast. 


Stratton. 

Beenham. 

Shirburn. 

Newport 
Pagnell. 

June  26— July    1 
Jttly    8—  „       8 
„    10-    „     15 
„     17-    „    22 
„    24-   „    29 
„    31- Aug.  6 

88 
59 
63 
56 
61 
63 

85 
54 
74 
54 
61 
56 

95 

72 
68 
77 
50 
78 

92 
70 
71 
84 
67 
82 
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Rain. 


Stratton. 

Beenham. 

Shirburu. 

Newport 
Pagnell. 

Jane  26 — July    ] 

100 

100 

100 

1 

1         100 

July    3—    „      8 

42 

46 

63 

63 

„     10—    „     15 

71 

84 

79 

96 

„     17—    „     22 

55 

21 

84 

88 

„     24—    „     29 

67 

55 

1           46 

88 

„     31— Aug.  5 

59 

29 

88 

1           92 

1 

During  the  six  days  June  26thto  Julj  1^  anticjnionic  conditions 
prevailed  over  the  whole  area,  and  forecasting  was  comparativelj 
easy :  the  marks  obtained  for  the  whole  forecast  nmged  from  88  to 
95  per  cent.,  a  few  being  lost^  not  from  any  fault  in  the  telegrams^ 
but  from  local  influences  affecting  the  light  winds.  In  the  matter 
of  rain  100  per.  cent,  was  scored  in  every  case.  Fiom  July  3  to 
July  8  conditions  were  much  more  complicated,  an  area  of  high 
pressure  to  the  south  changing  its  form  and  position  in  a  manner 
which  gave  rise  to  great  irregularities  in  the  motions  of  low 
pressure  systems  to  the  north  and  west.  This  type  of  weather, 
with  its  local  showers  and  thunderstorms,  is  notoriously  the  most 
difficult  to  forecast,  and  the  per-centage  of  success  at  Shirburn 
and  Newport  Pagnell  cannot  be  regarded  as  unsatisfactory  in  the 
present  state  of  knowledge.  The  smaller  per-centages  at  Beenham 
and  Stratton  are  due  to  the  fact  that  these  stations  from  their 
situation  frequently  escape  showers  even  when  the  weather  favours 
their  occurrence.  The  period  July  10  to  15  was  chiefly  occupied 
by  the  slow  passage  of  a  depression  up  the  English  Channel^ 
northwards  into  the  North  Sea^  and  finally  north-westwards.  The 
results  are  again  very  good,  the  loss  of  marks  being  chiefly  due  to 
unimportant  discrepancies  in  the  direction  and  force  of  the  wind. 

From  17th  to  22nd  July  there  was  a  recurrence  of  the 
complex  distribution  of  pressure  favouring  the  formation  of 
secondary  cyclones.  Winds  were  in  general  west  and  south- 
west, but  the  rain  area  varied  most  irregularly.  Shirburn  and 
Newport  Pagnell  show  remarkable  -success  in  the  matter  of  rain 
(84  and  88  per  cent.),  while  Stratton  and  especially  Beenham 
break  down  hopelessly,  the  weather  remaining  fair  when  showers 
might  reasonably  have  been  expected.  Easterly  winds  prevailed 
from  July  21st  to  29tb,  pressure  being  low  in  the  south.  It  is 
remarkable  that  with  the  change  of  wind  we  find  the  per-centage 
of  success  at  Stratton  and  Beenham  higher,  while  at  Shirburn 
and  Newport  Pagnell  it  is  lower.  The  most  marked  failure  of 
the  whole  period  occurred  on  July  29th,  when  a  heavy  thunder- 
storm passed  over  the  three  southern  stations. 

From  31st  July  to  5th  August  winds  were  again  westerly, 
depressions  moving  eastwards  over  the  northern  part  of  the 
British  Isles.  The  greater  part  of  the  forecasting  area  was 
accordingly  in  the  showery  region  to  the  right  of  the  low  pressure ; 
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and  we  find  oa  before  that  with  westerly  winds  Shirbum  and 
Newport  Pagnell  show  a  high  per-centage,  while  Beenham,  and 
to  a  certain  extent  Stratton,  break  down^  simplj  through  the 
fact  that  when  showers  might  have  been  expected,  none  feU. 

It  is,  of  course,  impossible  to  discuss  the  local  meteorology  of 
the  four  stations  from  the  slender  data  afforded  by  six  weekd' 
forecast  reports.  The  results  hinted  at  are  sufficiently  interesting. 
Stratton  and  Beenham  are  on  the  lee  side  of  elevated  ground 
when  the  winds  are  Westerly,  and  Shirburn  and  Newport  Pagnell 
when  they  are  Easterly.  In  these  two  cases  the  air  passing  over 
the  stations  is  therefore  no  longer  rising,  and  the  probability  of 
certain  types  of  rain  falling  is  accordingly  reduced  ;  and  the  chance 
is  less,  the  less  the  intensity  of  the  meteorological  conditions 
favouring  the  fall  of  rain,  for  the  local  effects  play  a  larger 
proportional  part« 

The  following  results  are  sufficiently  clear  from  the  foregoing : — 

1.  Detailed  forecasting  from  a  central  office  is  impossible ;  and 
it  is  impossible  to  form  a  fair  estimate  of  a  general  forecast  from 
its  success  at  a  few  isolated  stations. 

2.  By  establishing  a  net  work  of  observing  stations,  even  if  the 
observations  are  of  the  simple  nature  required  by  the  appended 
form,  much  important  information  might  be  obtained  as  to  local 
peculiarities,  and  the  results  would  greatly  help  in  the  interpretation 
of  the  forecast  telegrams.  The  discussion  of  such  observations 
seems  a  legitimate  undertaking  for  the  Department  of  the 
•College. 

3.  The  value  of  the  forecasts  would  be  greatly  increased  if  the 
farmers  received  sufficient  elementary  instruction  in  meteorology 
to  enable  them  to  understand  the  general  nature  of  the  chanofes 
predicted. 

At  the  close  of  their  work  the  four  observers  were  kind  enough 
to  furnish  reports  on  the  interest  taken  in  the  forecasts  in  their 
respective  districts,  and  the  general  impression  produced  by  them. 
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NOTE  B. 

Report  on  the  Comparisons  made  between  two  Pressure-tube 
Anemometers  on  the  Roof  of  the  Meteorological 
OrricE,  by  Mr.  R,  H.  Curtis. 

In  the  Report  for  last  year  it  was  intimated  that  the  Council 
intended  to  erect  a  second  pressure-tube  anemometer  by  the 
side  of  the  one  already  set  up  on  the  roof  of  the  Meteorological 
Office^  in  order  to  make  a  series  of  comparisons  between  them. 
This  was  done  in  May  1894,  the  second  instrument  being  placed 
at  a  distance  of  6  feet  to  the  south  of  the  first,  and  having  its 
Tane  at  a  height  of  25  ft.  3  ins.  above  the  roof,  instead  of  24  ft, 
which  was  the  height  of  the  vane  of  the  other  instrument. 

Since  its  erection  several  series  of  experiments  have  been  made, 
which  have  been  chiefly  directed  to  the  elucidation  of  the  two 
following  points  :-^ 

1.  What  amount  of  agreement  might  be  looked  for  in  the 

indications  of  two  instruments  erected  under  similar 
conditions  as  to  exposure,  and  length  of  tube  connecting 
the  '^  head "  with  the  recording  apparatus,  but  otherwise 
quite  independent  of  each  othen 

2.  To  what  extent  would  the  indications  of  two  instruments  be 

affected  by — ■ 

(a.)  Variations  in  the  length  of  the  tube  connecting  the 

head  with  the  recording  apparatus. 
{b.)  Contraction  of  the  bore  of  the  connect;ng  tube. 

As  regards  the  first  point,  the  results  of  the  comparisons  were 
wholly  satisfactory.  It  was  found  that  two  instruments  similarly 
•exposed,  but  in  all  respects  independent  of  each  other,  gave 
practically  identical  results,  the  traces  yielded  by  the  two 
instruments  being  almost  perfect  fac-similes  of  each  other 
under  every  variety  of  wind-force.  This  was  satisfactory,  inasmuch 
as  it  showed  that  the  method  of  manufacture  allowed  of  the  float, 
which  is  the  essential  part  of  the  instrument,  being  made  with 
^reat  accuracy;  and  that  therefore  the  indications  of  different 
instruments  might  be  confidently  compared  with  each  other. 

As  to  the  second  point,  the  effect  of  altering  the  length  of  tube 
connecting  the  vane  or  ^^  head,"  with  the  float  was  first  tested  by 
inserting  an  extra  length  of  25  feet  in  both  the  pressure  and  the 
exhaust  tubes  of  the  second  instrument,  making  in  each  a  total 
length  of  95  feet,  instead  of  70  feet  as  in  the  original  instrument. 
The  effect  was  quite  inappreciable,  and  the  traces  yielded  by  tlie 
two  instruments  continued  to  resemble  each  other  as  closely  as 
before,  not  only  in  their  general  appeara^^e  but  also  as  regards 
their  record  of  isolated  and  transient  gusts. 

The  length  of  the  tubes  was  therefore  further  increased  by 
inserting  an  additional  100  feet,  making  in  all  195  feet  as  against 
70  feet.  The  damping  effect  of  this  increase  at  once  became 
apparent  in  the  trace  in  the  elimination  of  the  smaller  and  very 
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transient  oscillations  of  the  floaty  which  are  constantly  taking  place 
when  the  wind  is  blowing  with  at  least  moderate  strength,  but 
which  do  not  last  suiBciently  long  to  make  themselves  felt  through 
so  great  a  length  of  tube.  The  main  features  of  the  trace  were, 
however,  still  retained,  and  all  the  important  variations  in  the 
wind-force,  including  all  gusts  and  lulls  which  lasted  for  two  or 
three  seconds,  and  which  almost  invariably  included  the  maximum 
and  minimum,  were  similarly  registered  by  both  instruments. 
The  damping  thus  effected  had  indeed  this  advantage,  that  it 
brought  into  even  greater  prominence  the  larger  variations  of 
wind-force,  some  of  which  cover  a  period  of  twenty  minutes  or 
half  an  hour,  through  the  elimination  of  the  very  small  oscillations 
by  which  to  some  extent  they  are  oftentimes  masked,  especially 
in  very  gusty  winds. 

The  practical  deduction  from  these  experiments  appears  to  be 
that  a  very  considerable  variation  is  allowable  in  the  length  of 
tube  which  may  be  employed,  without  detriment  to  the  record,  in 
the  erection  of  an  instrument.  It  is  no  doubt  advisable  to  keep 
the  len^rth  as  nearly  as  possible  the  same  in  all  instruments,  and 
from  50  feet  to  100  feet  is  suggested  as  the  limits  which  may  most 
usefulljf  be  adopted,  but  if  the  exigencies  of  the  case  require  that 
a  greater  length  should  be  employed,  it  would  appear  that  no 
n:  Aterial  '*  damping  "  need  be  feared  by  the  use  of  another  50  feet 
If  more  than  150  feet  of  tube  is  necessary  it  would  probably  be 
advisable  to  use  tubes  of  slightly  larger  diameter,  sny  five-eighths 
of  an  inch,  instead  of  half  an  inch. 

The  effect  of  contracting  the  bore  of  the  tube  was  tested  by 
means  of  a  series  of  metal  discs,  one  of  which  could  be  fixed  in  the 
pressure  tube  at  its  junction  with  the  recording  cylinder.  Each 
disc  was  a  tenth  of  an  inch  thick,  and  had  a  hole  bored  through  its 
centre,  the  holes  varying  from  0*30  in.  to  002  in.  in  diameter. 

It  was  found  that  so  long  as  the  diameter  of  the  hole  in  the  disc 
was  not  less  than  0*06  in.  the  effect  upon  the  trace  was  insignifi- 
cant. When,  however,  it  was  reduced  to  0*04  in.  the  motion  of 
the  float  became  greatly  retarded.  The  smaller  alternations  in  the. 
wind-force  became  entirely  eliminated,  and  many  of  the  larger 
gusts  and  lulls  were  cut  off  also,  whilst  the  maximum  and  minimum 
were  never  registered.  The  trace  obtained  was  merely  a  generalised 
record  of  the  wind-force,  in  which  only  those  variations  exhibiting 
considerable  persistence  were  recorded.  By  still  further  reducing 
the  aperture  in  the  disc  to  0*02  in.  this  sluggishness  became  much 
greater,  and  the  trace  was  reduced  to  little  more  than  a  record  of 
the  mean  force,  from  which  very  little  information  as  to  the 
character  of  the  wind  could  be  obtained.  By  increasing  the  length 
of  the  contracted  passage,  which  was  done  by  substituting  a  piece 
of  glass  tube  for  the  lAtal  disc,  the  '^  damping  "  effect  for  a  given 
diameter  was  greatly  increased. 

This  is,  of  course,  what  might  have  been  anticipated,  remembering 
that  every  movement  of  the  float  necessitates  the  passage  into  or 
out  of  it,  according  as  it  rises  or  falls,  of  a  volume  of  air  propor- 
tional to  the  extent  of  the  movement. 
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NOTE  C. 

Note  on  the  Exposure  of  the  Kobinson  Anemometer  at 
Holyhead,  by  Mr.  R.  H.  Curtis. 

The  question  of  the  effect  of  the  exposure  of  anemometers  on 
their  indications  has^  in  various  forms,  been  long  under  con- 
sideration, but  as  regards  the  anemometer  at  Holyhead  it  was 
brought  prominently  forward  by  the  violent  gale  of  December 
22nil,  1894. 

This  gale  was  one  of  unusual  severity,  and  the  wind  velocities 
recorded  at  some  of  the  anemometer  stations  in  various  parts  of 
the  kingdom  were  higher  than  had  ever  been  recorded  before ; 
yet  at  Holyhead,  where,  from  the  damage  done  to  shipping  and 
from  other  evidence,  the  full  force  of  the  gale  appears  to  have 
been  felt,  the  velocity  recorded  by  the  Robinson  anemometer 
only  reached  the  comparatively  moderate  maximum  of  71  mil^s 
in  60  consecutive  minutes. 

The  anemometer  is  erected  on  the  top  of  the  lighthouse  which 
stands  at  the  entrance  to  the  Old  Harbour,  and  the  fact  that 
this  building,  which  is  a  stone  tower,  48  feet  high,  rising  from 
the  pier,  is  surrounded  at  its  base  by  some  large  railway  sheds, 
suggested  the  probability  of  local  obstruction  of  the  wind  currents 
having  been  the  cause  of  the  low  anemometer  record  ;  fortunately 
data  were  available  for  testing,  at  least  to  some  extent,  the  truth 
of  this  supposition. 

As  will  be  seen  from  the  plan  and  section  accompanying, 
(Figs.,  pp.  30,  31)  the  lighthouse  stands  at  the  eastern  end  of  the 
old  pier,  which  runs  from  W.to  E.  for  about  360  yards,  whilst  a 
wooden  jetty  extends  beyond  the  lighthouse,  but  in  a  direction 
slightly  to  the  north  of  east,  for  a  further  distance  of  170  yards. 
The  cups  of  the  anemometer  are  53  feet  above  the  level  of  the  pier, 
and  30  feet  above  the  roofs  of  the  sheds*  The  pier  itself  is  6  feet 
above  the  level  of  high  water,  and  23  feet  above  that  of  low  water, 
at  spring  tides  ;  and  whilst  its  southern  face  is  vertical  the  northern 
slopes  upwards  from  the  sea,  and  rises  to  a  height  of  10  feet  above 
the  general  level  of  the  pier. 

It  is  therefore  evident  that  the  pier  must,  under  ordinary 
conditions,  form  a  very  considerable  obstacle  to  the  wind,  especially 
when  it  blows  from  any  southerly  and  westerly  point,  in  addition 
to  which  there  is  the  further  obstruction  caused  by  the  range  of 
sheds,  and  by  the  tower  itself. 

At  a  distance  of  rather  less  than  a  third  of  a  mile,  in  a  straight 
line,  from  the  lighthouse  is  the  bridled  anemometer  designed  by 
Sir  G.  G.  Stokes,  F.R.S.,  a  description  of  which  will  be  found  in 
the  Report  for  1889.  It  is  erected  above  the  roof  of  a  hut  which 
stands  on  the  western  side  of  Salt  Island,  where  it  has  a  perfectly 
free  exposure  to  the  New  Harbour  and  the  sea  from  west  through 
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north  to  east ;  to  the  south-east  and  south  the  exposure,  though- 
not  quite  so  ffood,  is  still  fair ;  whilst  to  the  south-west  lies  the 
town  of  Holyneady  the  nearest  part  of  which^  consisting  of  small 
housed,  is  quite  350  yards  away«  The  cups  of  the  instrument 
are  about  15  feet  above  the  ground,  and  although  they  are  at  a 
lower  level  than  the  cups  of  the  Robinson  instrument,  yet,  owing 
to  the  remoteness  of  anything  likely  to  obstruct  the  wind,  they^ 
without  doubt,  possess  a  very  much  better  exposure. 
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It  should  be  mentioned  that  at  the  time  of  the  gale  both  these 
instruments  were  in  excellent  working  order,  each  having  only  a 
short  time  before  been  thoroughly  overhauled  and  cleaned. 

The  record  yielded  by  the  bridled  anemometer,  unlike  that  of 
the  Bobinson  instrument^  showed  the  gale  to  have  been  at 
Holyhead  one  of  exceptional  violence,  and  in  this  respect  it 
confirmed  the  evidence  obtained  from  other  sources,  and  agreed 
with  the  anemometrical  record  obtained  from  Fleetwood  and 
elsewhere. 

It  was  therefore  determined  to  compare  aril  the  available 
Robinson  and  bridled  records  in  order  to  see  whether,  upon  the 
assumption  that  the  bridled  instrument  gave  a  correct  record  of 
wind-force,  the  result  would  confirm  the  supposition  that  the 
Robinson  records  were  affected  by  the  position  of  the  instrument. 

Assuming  this  supposition  to  be  correct,  the  amount  of 
difference  between  the  two  records  might  be  expected  to  show — 

(1.)  A  direct  relation  to  the  force  of  the  wind. 

(2.)  Some  dependence  upon  the  direction  of  the  wind,  since 
the  obstructions  around  the  base  of  the  tower  are 
distributed  somewhat  irregularly. 

Some  alterations  having  been  made  in  the  bridled  instrument 
in  September  1894  it  was  not  thought  advisable  to  use  the  records 
prior  to  that  date,  but  hourly  measurements  were  made  of  all  the 
subsequent  curves,  and  the  differences  obtained  between  them 
and  the  corresponding  measurements  of  the  Robinson  indications ; 
the  velocities  of  the  latter  instrument  having  been  computed  with 
the  factor  2  *  2  instead  of  3  *  0,  in  order  to  make  them  comparable. 

These  differences  were  first  of  all  grouped  according  to  the 
velocity  of  the  wind  from  which  they  were  obtained,  i.e.,  all  those 
got  from  velocities  of  from  26  to  35  miles  per  hour  were  put 
together  under  30,  those  from  36  to  45  miles  under  40,  and  so  on. 
The  results  are  shown  in  the  following  table : — 


Tablk  I. 


Veiocities  from  which  ;   ^^^^, 
Mean  was  obtained.   ,      tiQnB 


Mean  Velocity  by 


Robinson 
Instrument. 


Bridled 
Instrument. 


Diffe- 
rence. 
R.-B. 


Per-centage 
of  Difference 

to  Mean 
'  Velocity  bj 

Bridled 
Instrument. 


26-35  miles   - 
86-45     ,, 
46-55     „ 

»«-^    „ 

Abo?e  66  miles 


Miles. 

Miles. 

Miles. 

808 

25-4 

30*1 

-  4-7 

284 

31'8 

39*7 

-  S-4 

106 

37-5 

49-2 

-11-7 

30 

40»9 

58*9 

-18-0 

12 

44*9 

710 

-26-1 

Per  cent. 
15'6 
21 
23 
80' 
36' 


2 

'8 
6 
8 
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The  bridled  aaemometer  does  not  record  lower  velocities  than 
20  miles  per  hour,  and  when  the  pen  of  the  instrument  is  near  its 
inferior  limit  its  action  is  doubtful,  and  there  is  always  a  liability 
for  the  readings  to  be  too  high.  It  has  therefore  been  thought  right 
in  the  above  comparison  to  oHiit  all  readings  below  25  miles  per 
hour. 

The  increase  in  the  per-oentage  with  increase  of  force  shown 
in  the  last  column  of  thin  table  is  very  striking,  and,  so  far  as  it 
goes,  entirely  confirms  the  supposition  as  to  the  effect  of  the 
surroundings  of  the  tower;  but  in  this  grouping  no  account  was 
taken  of  the  direction  of  the  -svind,  and  therefore,  to  test  the  effect 
of  this,  the  difEerenoes  were  re-arranged  under  eight  points  of  the 
compass,  but  this  time  without  reference  to  the  force  of  the  wind. 
The  results  are  shown  in  Table  II. 


Table  II. 


Direction  of  Wind. 

No.  of 

Obscnra- 

tious. 

1 
Mean  Velocity  by 

DifEe- 

rence 

R.-B. 

Per-centage 

of  Difference 

to  Mean 

Velocity  by 

Robinson 

Bridled 

Bridled 

Instrument. 

Instrument.' 

• 

Instrument. 

Miles. 

Miles. 

Miles. 

Per  cent. 

North 

247 

29*6 

34-8 

-   5-2 

14-9 

'n:e. 

153 

28-4 

31*6 

-   3-2 

10-1 

East 

127 

25-9 

30-4 

-   4-5 

14-8 

S.E. 

45 

29  0 

31-6 

-   2-0 

8-2 

South 

247 

29-0 

32-4 

-   3-4 

10-5 

s.w. 

146 

26-5 

35-8 

-    9-3 

26-0 

West  - 

113 

23-8 

39-0 

-15-2 

39  0 

N.W. 

162 

31-6 

43*9 

-12-3 

28-0 

This  table  brings  out  clearly  the  fact  that  the  amount  of 
difference  between  the  two  instruments  depends  very  much  upon 
the  direction  from  which  the  wind  is  blowing  and  not  alone  upon 
its  force.  It  is  worth  noting,  however,  that  the  largest  divergence* 
between  the  two  records  ib  experienced,  not  when  the  wind  Is 
blowing  at  a  riffht  angle  to  the  ran  of  the  pier  and  of  the  shed^^  but 
when  it  is  blowing  from  the  westward,  or  along  its  length, 
suggesting  that  possibly  the  sheds  form  a  large  ventiduct  into 
which  the  wind  is  sucked,  and  drawn  dawn^  avvay  from  the  cups. 
Still  assuming  that  the  bridled  instrument  gives  the  true  force  of 
the  wind,  the  figures  given  in  the  table  appear  to  show  that  the 
Robinson  record  is  affected  with  all  winds,  but  more  particularly 
when  they  blow  from  between  South-west  and  North-west. 

The  differences  were  now  once  more  re-arranged  in  a  niajiner 
ihat  should  show  how  much  of  the  difference  is  due  to  the 
direction  and  how  much  to  the  force  of  the  wind ; — 

£    86960.  C^ 
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Table  III. 


North. 

1    N.E. 

1 

•  Batt. 

8.E. 
28*2 

Sooth. 

1 

S.W. 

23*6 

Wert. 

N.W. 

Mean  velocity  by— 
Eobioaon  •          •          - 

2S'l 

27-2 

25*1 

27*6 

17-7 

19*4 

Bridled        >         -      - 

SO'O 

80*2 

28*7 

80*7 

80*2 

29*7 

80*4 

8i*a 

PiSerenoeb  &.— B.  - 

-4*9 

-8-0 

-4-6 

-2*5 

-2*6 

-6*1 

-12*7 

-11*6 

Far-oenUge  of  differenoe 

toBiid&d. 
Ko.  of  observstionH    - 

16*3 
146* 

9-9 
129 

15 'ff 

116 

8-1 
40 

8'6 
204 

20*6 
00 

41*8 
64 

87*4 
29 

Mmn  Toloeity  by— 
Eobiaaon  •         -          • 

S5*2 

84-7 

84-8 

85*2 

88*8 

28*8 

24*0 

28*1 

Bridled                   -     - 

400 

88*6 

87-4 

80*2 

30*2 

40*6 

39*7 

40*1 

BUferenoei  Bb — B.  - 

-4-8 

-8-9 

-8-2 

-4*0 

-5*9 

-11-8 

-15-7 

-12*0 

Per-centege 

120 

10-1 

8*6 

10*2 

15*1 

29-1 

S9'5 

29-9 

No.  of  obeenrationB  - 

82 

•    28 

11 

5 

82 

35 

82 

64 

Mean  Telocity  by^ 
BobSneon  - 

40*4 

400 

— 

— 

41*6 

83*0 

31*2 

38*6 

Bridled                  -      - 

48*6 

460 

— 

— 

47*4 

49*6 

49*2 

40*7 

DifforeDoet  B-k — B. 

-8-2 

-6-0 

— 

-6-8 

-16*6 

-18*0 

-11*1 

Fsr-centage     - 

16' 9 

18-0 

— 

— 

12*2 

83*6 

86*6 

22-8 

No.ofobMiTatioD8  - 

18 

1 

— 

8 

18 

14 

52 

Hmn  veloci^  by— 
Bobinson  • 

45*0 

— 

— 

44*0 

87*8 

88-9 

48-2 

Bridled                  -       • 

fiO'O 

— 

— 

— 

60*0 

68*5 

57*9 

69*& 

Diflerence*  B.-~B.  * 

-14-0 

— 

— 

— 

-16*0 

-20-7 

-19*0 

-16-6 

Fer-oentage     - 

28-7 

— 

— 

— 

26*7 

85*4 

82*8 

27*8 

No.  of  obavTEtions 

1 

1    1 

— 

~ 

1 

6 

9 

IS 

iMkii  Telocity  by^ 
BobioBon  • 

t 

— 

— 

— 

41*5 

43*0 

45-8 

46*8 

Bridled                  •      - 

1      -      ' 

— 

— 

— 

69*6 

68*0 

72*0 

72*5 

Difference.  B.—B.  • 

\ 

— 

1 

-28*0 

-25*0 

-26*2 

-25-5 

Por-eentage     - 

1              1 

' 

— 

— 

40*8 

36'8 

86*4 

85-S 

No.  of  obserrations 

__ 
1 

— 

— 

2 

2 

4 

4 

The  fact  brought  out  here  that  generally  the  difference  increases 
with  the  increase  of  velocity  quite  justifies  the  conclusion  that  the 
mass  of  the  pier^  with  the  lighthouse  tower^  and  the  buildings 
surrounding  it,  together  form  an  obstacle  sufficient  to  cause  a 
great  deflection  of  the  wind  away  from  the  cups  of  the  anemometer, 
whilst  the  further  fact,  again  shown  in  this  table,  that  the  defect 
of  the  Bobinson  instrument  is  largely  increased  when  the  wind 
gets  sufficiently  to  the  westward  as  to  allow  it  to  blow  through  the 
sheds,  in  the  line  of  their  length,  greatly  supports  the  suggestion 
already  made  that  the  air  is  under  those  circumstances  sucked 
into  the  sheds  as  into  a  large  conduit,  and  with  sufficient  strength 
to  seriously  modify  the  action  of  the  cups. 

Taking  these  results  as  a  whole  there  appears  to  be  no  room  for 
doubt  that — 

(1.)  The  record  yielded  by  the  Kobinson  instrument  is  materially 
affected  by  the  various  obstructions  to  the  wind  which 
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surround   iLe  tower  on  which  it  is  placed  and  possibly 

also  by  the  tower  itself. 
(2.)  That  the  Robinson  record  is  always  too  low,  but  that  the 

amount  of  its  defect  depends  both  upon  the  direction 

and  the  force  of  the  wind. 
(3.)  That  with  strong  winds  blowing  from  between  S.W.  and 

N. W.  the  velocity  of  the  wind  as  shown  by  the  Robinson 

instrument  may  amount  to  only  about  two-thirds  of  the 

true  velocity. 

After  these  conclusions  had  been  obtained  they  were  tested  by 
the' following  comparison^  which  appears  to  supply  a  further  con- 
firmation of  them.  During  the  gale  of  December  22nd^  to  which 
reference  has  abroady  been  made^  a  very  high  velocity  was 
recorded  at  Fleetwood^  where  the  Robinson  anemometer  is  well 
exposed  not  far  from  the  seashore  ;  the  mileage  recorded  was 
indeed  the  highest  ever  registered  in  the  British  Islands  in  60  con- 
secutive minutes,  being  no  less  than  107  miles,  as  compared  with  71 
miles  by  the  Robinson  instrument  at  Holyhead  ;  yet  from  various 
considerations  it  seemed  pretty  certain  that  the  gale  must  have  been 
equally  severe  at  both  places. 

But  if  the  corrections  indicated  by  the  above  tables  arc  applied 
to  the  Holyhead  record  the  discrepancy  at  once  disappears,  and 
a  remarkably  close  agreement  is  obtained  between  the  two  Robin- 
son records,  and  also  the  bridled  anemometer  record,  as  will  be  seen 
from  the  following  table : — 

Table  IV. 


Maximum. 


Recorded  Corrected 
Moyement         to 


in  One 
Hour. 


Factor 
2-2. 


Corrected 

for 
Exposure. 


Mean. 


Velocity 
during 
Gale 
22  Hours. 


Corrected 
to 
Factor 
2-2. 


Corrected 

for 
Exposure. 


Fleetwood 
Holyhead 


»» 


bridled 


Miles. 

107 

71 


Miles. 
78 
52 


Miles. 
78 
7b 
79 


Miles.         Miles. 
79       ,         58 
57  42 


Miles. 
58 
60 
59 


Without  seeking  to  emphasise  too  much  the  very  close  agree- 
ment shoAvn  here,  which,  remembering  the  distance  apart  of  the  two 
stations,  may  be  to  some  extent  fortuitous,  it  is  yet  evident  that  it 
affords  very  strong  support  to  the  conclusions  stated  above. 


c  2 
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APPENDIX  I. 

List  of  Captains  and  Officebs  who  have  sent  in  Logs  classed  as 
'<  Excellent "  during  the  year  ending  March  31,  1895.  The  figures 
opposite  to  each  show  the  total  number  of  such  Logs  which  thej 
have  returned  to  the  Office  during  the  period  that  thej  have  been 
observing. 


Name  of  Captain  or  Officer. 


Kumber 

of  "Ex- 

cellent" 

Logs. 


Ship. 


Alford,  F. 
Anderses,  O.  £. 
Angus,  T.  S.    - 
AtkinsoD,  6.  W. 

Balfour,  Comr.  A.  F.,  B.N. 
Blackbame,  H.  S. 
Bolton,  S.  H.    - 
Bright,  H.        . 

'Cameron,  J.  G.,  B.N.R. 
Campbell,  J.    - 
Chesshire,  G.  H. 
Cromarty,  D.  S. 
Crowley,  C.      - 

J)arby,  H.  G.   - 
DavidBon,  D.  C. 
De  Home,  M. 
Docherty,  H.   - 
BulUng,  G. 
Dyke,  H.  W.  - 

EUiott,  Mr.  C. 
Elliott,  W.,  R.N.R.      - 
England,  T.     - 
Exham,  T.  K.,  F.B.A.S. 

Field,  Comr.  A.  M.,  R.N. 
Free,  T.,  R.N.R.  - 

Gibson,  J.  H.  - 

Gubbins,  Lieut.  G.  W.,  R.N. 

Hepworth,  M.  W.  C,  R.N.R. 


Kemp,  A.  H.   - 

McGregor,  J.  - 
Millican,  J.  W. 
Mihie,  W.  F.   - 


2 
12 
11 
10 

25 

13 

18 

11 

10 

3 

6 

9 

2 
2 
5 
6 
1 
11 

4 

8 

15 

16 

15 
1 

1 
1 

13 


1 

9 

11 


!  SS.  "Monarch." 
S.S."Longhii«t." 
S.S.  "  Ballaarat." 
S.S.  «  Ganges  "  and  S.S.  «  Valetta." 

HJVI.S. "  Penguin.* 
S.S.  "  Malwa." 
S.S."  El  Dorado." 
Barque  <*  Beltana.*' 

S.8.  "Teutonic." 
"  Balmoral." 
S.S. "  Aldgate." 
"  Cambuskenneth." 
"  Vcrajean." 

S.S.  "  Ormuz." 
Barque ."  Loch  Bannoch." 
S.S.  "  Carthage." 
Barque  "  Tinto  Hill." 
S.S.  "  Strathclyde." 
Barque  "  General  Roberts." 

S.S.  "  Wilcannia." 

S.S.  «  Clan  Murray." 

Barque  **  Glen  Grant.*' 

S.S.  "  Elbe  "  and  S.S.  *'  Tamar." 

H.M,S. «  Egeria." 
S.S.  «  Port  Chalmers." 

S.S.  "  Wydale." 
H.M.S.  "  Penguin." 

S.S.  «  Port  Albert "  and  S.S.  "  Port 
Victor." 

Barque  "  Hudson." 

S.S.  "  Glenartney." 

S.S.  "  Loughrigg  Holme.'* 

S.S.  "Eclipse." 
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Name  of  Captuin  or  Offioer. 

Number 

of"Bx- 

ceUent" 

Logs. 

Ship. 

Milner,  W.  H.  - 
Murdoch,  Peter 

19 
15 

S.S. «  Parfi." 
"  Sierra  Lucena.'* 

Norman,  F.      - 

8 

«  Milton  Stuart." 

Peebles,  R. 
Pentin,  W.- 
Price, J.  H. 
Purey-Cust,  Comr.  11.  E. 

17 
4 
8 
3 

Barque  "  Carradale." 
S.S.  "  Wilcannia." 
"  Othello." 
H.M.S.  «  Dart." 

Randall,  W.     - 
Rosaeter,  W.  L. 

15 
17 

"  Laomene." 
"  Sheila." 

Sargent,  A.  U. 
Scott,  G.  P.,  F.R.Met.Soc. 
Seaton,  W.  A.,  R.N.R.- 
Simpson,  Alexander     - 

Smith,  J.          -            -            . 
Spalding,  T.  F. 
Streater,  R.- 

8 

12 

1 

18 

24 

4 

7 

5 

"  Pleione." 
Barque  "  Crompton." 
S.S.  "  Thames." 
S.S.  "ThermopylfiB." 
S.S.  **  TraveUer." 
S.S. "  Dunera." 
S.S. «  Australasian." 
"Euterpe." 

Thomas,  H.  G. 
Thorpe,  V.  G.  (Surgeon) 
Trott,  S.,  F.R.Met.Soc. 

3 

1 
28 

S.S.  «  Yarrawon^." 
H.M.S. "  Penguin." 
S.S.^Minia." 

Walker,  H.,  R.N.R.     - 

Walton,  R. 

Wilson,  J.,  R.N.R.      - 

19 

1 

12 

• 

S.S.  "  Etruria." 
S.S.  "  Port  Victor." 
S.S."  Ethiopia." 

3S 
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APPENDIX  II. 
List  of  Docuuknts  received  from  Ships. 


Captain's  Name. 


8hi|i. 


I 


Yoyage. 


*  Adamson,  A.  W. 
*Alford,F.    - 

Alsop,  J.J. 

Andenen,  O.  E. 


}» 


«> 


»  Angas,  T.  S. 


1 
1 


» 


Asquithy  W. 
*  AtkiMon,  G.  W. 


»> 


» 


•  Balfour,  Comr.  A.  F., 

R.N. 
7  Barker,  D.  W.    -     - 

Barr- 

Barwisc,  J.        -      - 

Batt,  H.  £.  - 

Bell,  C.  H.        -      - 

Blaokbume,  H.  S.   - 

Bolton,  S.  H. 


tt 


Boyd,  James      -     - 
•  Brabender,  H. 
»  Brander,  J.        -      - 
Bright,  H.    - 
Brown,  R.  J. 
wBulkeley,  Sir  R.  W. 

Bt. 
"  BurgeM,        Arthur, 
R.N.R. 

^'  Cameron,     J.      G., 
R.N.R. 
CampbeU,  James 
»  Chisshire,  G.  H.      - 
^*  Clunie,  James 

>*  Conby,  H.  B. 

Cook,  Thomas  J.     - 
Cromarty,  D.  S. 

Crowley,  C.  - 


j» 


»f 


"  Darby,  H.  G. 


» 


>» 


"  Davidson,  D.  C. 
Davis,  G.  W. 


18 


»  tt 

tt  ft 


Day,  Robert 
J»  De  Home,  M.  - 

19 


19 


ft 


It 


Dickens,  £.  G. 
^  Dickinson,  L.  R. 

Docherty,  Hugh 
'*  Dulling,  George 


21 


»» 


»» 


S.S.  Victoria   - 
H.M.T.S.  Monarch 
Barque  Brussels 
S.S.  Longhirst 


>t 


S.S.  Ballaarat  - 


>f 


S.S.  Bellerophon 
S.S.  Ganges    - 
8.S.  Valetta    - 

H.M.S.  Penguin    -     - 

School  Ship  Worcester 
S.S.  Orestes     - 
S.S.  Saipedon 
S.S.  Hector     - 
S.S.  Laconia  -      -      • 
S.S.  Malwa      - 
S.S.  £1  Dorado 

Barque  Brodick  Bay    - 
Barque  Selkirkshire    - 
S.S.  Magdalena 
Barque  Beltana 
S.S.  Titan 
Steam  yacht  Speranza 

S.S.  Bungaree  - 


R.M.S.  Teutonic 

Balmoral 
S.S.Aldgate    - 
S.S.  Transvaal 

Garfield      ... 
Oronsay 
Cambufikenneth  - 

Verajean 

ft  *        " 

S.S.  Ormuz     - 

»>  "        ■ 

Barque  Loch  Bannoch 
S.S.  Alberta 


ft 


ft 


S.S.  Achilles 
S.S.  Carthage 


Dyke,  H.  W.   - 


S.S.  Diomed    - 
B.M.S.  Medway. 
Barque  Tinto  Hill 
S.S.  Strathclyde  - 

tt 
Barque  General  Roberts 


Australia,  vi4  Suez 

Off  BritUh  Isles 

New  Zealand 

Continental  Forts 

Quebec,  Gibraltar  and  Finme 

Aofltndia,  vift  Suez 


f* 


M 


** 


tt 


Batavia,  vi&  Suez         -  -      - 

China,  vii  Suez     .  .  • 

Australia,  vi&  Suez  -    - 

At  China  and  Australia  Stations    - 

Off  Greenhithe,  Kent 

China,  viA  Suez     ... 

Java,  vi&  Suez  -  -      - 

ft  »>  "  • 

Odessa  -  -  - 

Bombay  to  China       -  •      - 

Continental  Forts  ... 

ft  ... 

Mauritius  .... 

New  York,  Sydney  and  Antwerp  - 

East  Coast  of  S.  America 

Adelaide    -  .  .  . 

China,  vii  Suez  .  .     - 

Mediterranean       .  .  . 

Australia,  viA  Cape,  Bombay,  and 
home  viA  Suez. 

New  York - 

Fhiladelphia,  Calcutta 

Bombay,  vi&  Suez 

India,  vi&  Cape  Town,  and  home, 

vi4  Suez. 
San  Francisco       ... 
Melbourne  -       -       .        -        - 
Rio  Janeiro,  Newcastle  (N.S.W.) 

and  Portland  (Or.). 
New  York  and  Shanghai 
Shanghai  to  Vancouver  and  Alex> 

audria. 
Sydney,  viA  Suez  -        -        - 

Australia,  vi&  Suez 
Melbourne  -        -        -        - 

China,  vii  Suez,  and  Australia,  vi& 

Suez. 
Bombay,  viA  Suez         ... 
Calcutta,  via  Suez 
China,  viA  Suez    .... 
Bombay,  viA  Suez 


** 


w 


tf 
tt 


China,  viA  Suez    •        .        .        - 
West  Indies  .  -  . 

Monte  Video  and  Melbourne 
Colombo,  viA  Suez,  Madras  and 

Perim. 
Calcutta,  viA  Suez 
San  Francisco       ... 


Year. 


1894 
1 893-94 

1894 

1894 
1894-95 

1894 

1894 
1894-95 

1892 

1894 

1894 

1893-94 

1894 
1891-9S 
1891-99 
1891-92 

1694 

1893 
1893-94 
1894-95 
1893-94 
1893-94 

1894 
1894-95 
1891-99 

1894 

1894 


1894 

1893-94 

1894 
1893-94 

1893-94 

1894 
1893-94 

189.V94 
1894-95 

1894 
1894-95 
1893-94 
18P3-95 

1894 
1894-95 
1890-92 

1894 

1894 

1895 
1891-92 

1894 
1894-95 

1894 

1894-95 
18S3-94 


Appendix  II. 

89 

Oaptein's  Name. 

1 

Ship. 

Voyage. 

Year. 

EUiott,  Wm.,  B.N.B. 

3.S.  (/Ian  Murray 

Cape  Town,  &c.,  Gralle,  Madras, 
and  home,  viA  Suez. 

1894 

»            i» 

n                » 

Calcutta,  yia  Suez 

1894 

England,  Thomas     - 
«  ExBam,  T.  K.    .      - 

Barque  Glen  Grant 

Apalachicola         ... 

1893-94 

S.S.  Tamar  - 

Brazil             -               -               . 

1898-94 

»>          ft 

S.S.  Elbe 

M             -             -             -             - 

1893-94 

Field,  Comr.  A.  M., 

H.M.S.  Egeria 

China  Sea 

1893 

B.N. 

t>                        M 

19                                                    ~ 

Penang  and  Suez  -            -            - 

1894 

19                       •» 

»»                                                    " 

Perim,  vi&  Suez 

1894 

«  Free  Thomas,  B.N.R. 

S.S.  Port  Chahners      - 

Australia,  viA  Cape,    and    home, 
Ti4  Suez. 

1898-94 

»           »» 

»>               n 

Melbourne,  vii  Cape,  and  home, 
▼iA  Suez. 

1894 

Gibson,  J.  H. 

S.S.  Wydalc 

East  Coast  of  North  America 

1894-95 

Qrade,  G.  S. 

Holyrood 

Portland  (Oregon) 

1892-94 

Gr^goiT,  S.  M. 
Grier  John  - 

S.S.  Menclaus 

Java,  vi&  Suez  -  •         - 

1891-92 

S.S.  Antenor 

Batavia,  viA  Suez  -            .           . 

1891-92 

Guthrie,  W.  E. 

S.S.  Bellerophon 

China,  vi&  Suez 

1892 

*♦  Harvey,  R.  - 

8.S.Mas8ilia    - 

Sydney,  viA  Suez  -           -            - 
Valparaiso     ... 

1894 

»  Henderson,  J. 

Prince  Oscar 

1893 

«  Hepworth,  M.  W.  C. 

S.S,  Port  Albert 

Adelaide,    vlA   Cape   and    Yoko* 
hama. 

1894 

1 

as 

S.S.  Port  Victor 

Sydney,  viA  Cape  - 

1894 

Hor8fcU,F.P.,B.N.B. 

Travancore 

Cape  Town,  Newcastle  (New  South 
Wales),  and  San  Francisco. 

1898-94 

Hutchinson^  J.  W.  P. 

S.S.  Stentor     - 

Java,  viA  Suez       ... 

1892 

Jackson,  C.  - 

S.S.  Palamed 

China,  viA  Suez 

1892 

„        M.  H.  F.   - 

S.S.  Telamon  - 

China,  viA  Suez,  and  New  York    - 

1891-92 

„        T.  S. 

S.S.  Palinurus     • 

China,  viA  Suez     ... 

1     1891-92 

^  Jamieson,  D.  £. 

SJ3.  Port  Pirie 

Australia,  viA  Cape,  and  home,  viA 
Suez. 

'       1894 

Jones,  Henry 

S.S.  Telemachus 

China,  viA  Suez     ... 

1892 

Kemp,  A.  H. 

Barque  Hudson 

New  Zealand            -            -        - 

1892-94 

*  Kraeinar,  Soren 

Yacht  Siggen  - 

Spitzbexgen         -             -            . 

1894 

»  Lace,  E. 

S.S.  Elrira 

Wilmington,  Savannah,  and  Monte 
Video. 

1898-94 

Leader,  W.C. 

S.S.  Anglian    - 

Cape  Town            -            -            - 
China,  viA  Suez   .... 

1894 

Lee,  W.  - 

S.S.  Polyphemus 

1891-92 

McGregor,  J. 

S.S.  Glenartney 

>»               »       "           *           " 

1894 

MoEinnon,  W.  0.    - 

Barque  Port  Glasgow  - 

Sydney          -            -            -        - 

1892 

Martin,  John  B. 

Opawa 

New  Zealand        ... 

1898-94 

'  Miller,  A.  T.,  B.N.  . 

School  Ship  Conway   • 

Off  Bock  Ferry,  Cheshire     - 

1894 

»  Millican,  J.  W. 

S.S.  Longhrigg  Holme 

Quebec  and  Alexandria 

1898-94 

»  MUne,  W.  F. 

S.S.  Eo-lipse 

Davis  Straits 

1894 

Milner,  W.  H. 

B.M.S.  Pard    • 

West  Indies  -            -            -        - 

1894 

t»                      t9 

• 
If        »>          "        • 

»              w                    "                    "                          " 

1894 

Mitchell,  George      - 

S.S.  California 

New    York     and    Mediterranean 
Ports. 

1893-94 

>»            >♦ 

i»           »»       • 

Mediterranean  Ports,  New  Orleans 
and  New  York. 

1894 

"  Moseley,       F.      J., 

B.M.S.  Anglian  - 

Cape  Town,  &c.     - 

1894 

B.N.R. 

u 

»>            » 

♦>            »j       "           • 

1894 

Mnllan,  F.  C. 

S.S.  Romney 

Batavia,  viA  Suez,  Shangba 

1893-94 

Murdoch,  Peter 

Sierra  Lucena- 

Bombay  and  Rangoon 

1893-94 

Nelson,  Bobert 

S.S.  Myrmidon    - 

China,  viA  Suez 

1892 

«  Niles,  W.  H. 

Ben  Cruaohan 

Montevideo         -        - 

1893-94 

Nish,  H.      - 

S.S.  Cyclops 

China,  viA  Suez     - 

1891-92 

Norman,  Francis 

Milton  Stuart  - 

Calcutta       ... 

1898-94 

40 
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OapUiii's  Name. 

Ship. 

Voyage. 

Te*r. 

Pattniitn»  B. 

Loch  Torridon    - 

Melbourne             ... 

1 

1     1894-95 

Peebles.  R.  - 

Barque  Carradale 

»                    -        •        -        - 

1893-94 

^  Pe&teo,  Walter 

S.S.  Wilcannia 

Australia,  vii  Cape,  and  home,  vii 
Suez. 

1893-94 

i>           » 

»           » 

Adehiide,  viA  Cape  and  home,  rii 
Suez. 

1894 

»  Philip. 

Pericles 

Sydney,  viA  Cape          .        ,        - 

189S-9« 

Price,  J.  H.  - 

Othello 

Melbourne            -           -           ^ 

1893-94 

Pttlford.J.  - 

S.S.  PatrocloB  - 

Batavia,  vii  Suez         ... 

189I-9ft 

Pardy,  Thomas 

S.S.  Dardanns     - 

China,  \ik  Suez     ... 

1891-92 

Piirey-Cu8t,      Lieut. 

H.M.S.  Dart    - 

At  New  Hebrides          -        -        - 

1893 

and  Comr.  H.  £. 

»>        »» 

»              » 

In  Norfolk  Bay,  Tasmania 

1894 

Randall,  W. 

Laomenc 

Calcutta 

1893 

'^         „        » 

»» 

1  Calcutta  and  San  Francisco 

1894-95 

Rawlings,  E.  S. 

S.S.  Ajax 

'  China,  viA  Suez    .... 

1891-92 

37  KJgand,  H.  C. 

R.M.S.  Magdalena 

Monte  Video,*  &e.- 

1893-94 

s 

i9                t9 

>»           »  ' 

East  Coast  of  S.  America    - 

1894 

Kilej,  J.       - 

S.S.  Teucer     - 

China,  vii  Suez,  and  New  York    - 

1892 

M  Robertson,  Thomas  - 

S.S.  Active 

Greenland              ... 

1894 

Rorison,  J.       -        - 

S.S.  Anchises  - 

China,  viet  Suez    .... 

1892 

»f        »»    ~            ■ 

S.S.  Bellerophon 

>f               f»                    "            " 

1891-9^ 

Bosscter,  W.  L. 

Sheila 

Calcutta  and  Demerara 

1894-95 

Russell,  B.    - 

Barque  Routenbeck     - 

Australia,  Honolulu,  Victoria,  B.C. 

1892-94 

«  Sargent,  A.  H. 

Pleione 

New  Zealand         ... 

189S-94 

«  Scott,  Q.  P.      - 

Cromplon     - 

Cape  Town,  Newcastle  (N.S.W.), 

1898-94 

. 

and  San  Francisco. 

»                     "        " 

San  Francisco        ... 

1894-9( 

Scougall,  H.    - 

Barque  Closebum 

Rio   de   Janeiro,    Rangoon,    and 

1892-94 

# 

Talcabnano. 

*  Sealon.    W.    A., 

S.S.  Thames      - 

China,  viA  Suez     .            -            . 

1893-94 

R.N.R. 

Simpson,   Alexander 

Barquentine  Traveller  - 

Ivigtut       .            -            .            - 

1894 

Simpson,   Alexander 

S.S.  Thermopylas 

Australia,  viA  Cape    -           -        - 

1894 

}f                >» 

„ 

Melbourne,  via  Cnpe  Town 

1894 

*p  Simpson,   Lieut,  and 

H.M.S.  Stork  - 

At  Malta 

1894 

Comr.  C.  H.,  R.N. 

40 

i>                 "        " 

»»■■-- 

1894 

^»  Smith,  James 

S.S.  Dunera    - 

Calcutta  and  Madras,  viA  Suez 

1894 

i>                -        • 

India,  viA  Suez 

1894 

Smyth,  W.  H. 

SS.  Pretoria    - 

Cape  Town,  &c.'  - 

1894 

42                                       .            . 
ti                ** 

>i                  "        • 

Cape  Tovm  and  Zanzibar  - 

1894-95 

«  Spalding,  T.  F. 

S.S.  AuRtralasian 

Australia,  viA  Cape  Town 

1893-94 

4S 

ft 

1 

1894 

43 

»> 

i»                      >»          ~            ~ 

1894-95 

Steuhouse,  James    - 

Anaurus 

Cape    Town,  Newcastle,  N.S.W.,  ■ 
and  San  Fraocisco. 

1894-95 

Streater,  B.- 

Euterpe     -        -        - 

New  Zealand. 

• 

1893-95 

Thomas,  H.  G. 

S.S.  YarraAvonga 

Australia,  viA  Cape,  and  home,  viA 
Suez. 

1894 

>»                   w     ■             " 

»>            »       "        ■ 

H                                 If                             ft 

1894-95 

Towell,  William 

S.S.  Juson 

China,  viA  Suez,  and   Java,  viA 
Suez. 

1891-92 

«  Trench,  F.  P.,  R.N.  - 

H.M.S.  Royal  Arthur  - 

Off  W.  Coast  of  South  America  - 

1894 

*  Trott,  Samuel 

S.S.  Minia 

At  Halifax 

1893-94 

.  1 

»i          -        -        - 

Halifax  and  in  North  Atlantic 

1894 

»»           >» 

>.               "            - 

On  cast  coast  of  North  America    - 

1894 

«  Tj  son,  John    - 

S.S,  Arab    - 

Cape  Town  -        -        -        -        - 

1894 

48 

y»                tf 

1          »               "            " 

Zanzibar,  viA  Cape  Town  . 

1894 

<                                        -            - 

i»          -        -        . 

Cape  Town,  &c.   .        -       -        - 

1894 

-A'.SiSill 


•5  -iS.  ^"»   5 


?=■:; 


.       .  .    ,  X':?S-S.;.js.fe;!: 

'  s.  ■'-■t^ll^'^s••s■l3-<• 


■  5 -ff*  "t  ^»  ^^^t"^-  R-  Walton.  Chief  Offlcer, 


17  Offlcen,  u 
G.  PWIriek, 
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APPENDIX  III. 
Instruhxntb  supplied,  Ac.  to  the  Royal  Navy. 


Per  Aecount. 

Bwo- 

nutten. 

roidi. 

Thermometen. 

Hydro- 

^^^"      Max. 
nary.      "^ 

■ 

MiD. 

Screens. 

tneten* 

April  1st,  1894,  afloat  - 
Iiraed  ainoe 

242 

88 

578 
182 

1,448 
384 

844 

89 

854 
69 

197 
81 

90 
4 

Betnxned  since 

830 

87 

705 
116 

1,827 
402 

488 
79 

423 
68 

228 
25 

94 
26 

April  iBt,  1895,  afloat 

248 

589 

1,425 

354 

855 

208 

68 

Instbumentb  supplied,  &c.  for  use  at  Naval  Stations. 


April  iBt,  1894,  in  UK 
Issued  since 

77 
3 

65 

7 

236 
32 

82 
3 

39 

4 

9 

1 

11 

1 

Bctnmed  since 

80 
3 

72 

1 

268 
31 

35 
2 

43 
2 

10 

12 

1 

April  1st,  1895,  in  use 

77 

71 

237 

33 

41 

10 

11 

Disposition  of  Admiraltt  Instbuments  on  April  Ist,  1895. 


Afloat  in  Royal  Nayy  - 
In  nse  at  stations 
In  store  at  M.O. 

Chatham    - 

Sheemess  - 

Portsmonth 

Devonport 

Qoeenstown 

Gibraltar   - 

Malta 

Bombay 

HaUfiix      - 

Bermuda   - 

Jamaica     - 

Gape  of  Good  Hope* 

Trincomalee 

Hong  Kong 

Coquimbo 

Sydney 

Esquimau  - 


9f 


9» 


99 


99 


Total,  April  Ist,  1895 

Lost,  &c,  since  April  1st,  1894 
Under  repair  April  Ist,  1895 


243 

77 

22 

18 

6 

19 

21 

2 

2 

7 

4 

3 

4 

2 

4 

8 

21 

8 

7 

4 


472 


30 


589 

71 

128 

52 

20 

55 

47 

1 

8 

16 

2 

4 

2 

8 

7 

7 

18 

6 

9 

7 


1,042 


11 

4 


1,425 

237 

185 

106 

39 

133 

125 

15 

9 

48 

2 

22 

5 

27 

19 

20 

27 

16 

23 

19 


2,497 


252 
12 


I 


354 

33 

118 

27 

15 

49 

38 

3 

8 

3 

8 

5 

4 

2 

4 

4 

9 

4 

9 

3 


690 


25 


355 

41 

120 

32 

16 

52 

40 

3 

8 

8 

8 

4 

9 

2 

4 

4 

12 

8 

6 

6 


16 


203 
10 
85 
24 

10 
27 
19 


1 
1 
2 
2 
1 
8 
1 
2 
1 
1 


17 


68 

11 

40 

15 

6 

9 

16 

4 

4 

6 

4 

7 

4 

8 

4 

4 

20 

19 

11 


723  ;  348   255 


*  To  January  Ist,  1895. 
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APPENDIX  IV. 

Intstruments  supplied,  &c.  to  Mercantile  Marine. 


April  1st,  1894,  afloat 
Issued  since 


Returned  since 

April  Ist,  1895,  afloat  - 


Hydro- 
meters. 


106 
50 

627 
304 

— 

1 

156 
51 

— 

931 
313 

— 

1 

105 

— 

618 

— 

1 

106 
87 


96 


340 
157 


143   497  . 
47  I  171 


326 


Instruments  at  Stations,  viz.,  Telegraph  Offices,  Observatories, 

Fishing  YillageSy  &c. 


April  1st,  1894,  in  use  - 
Issned  since     •           •           . 

285 
17 

2 

1 

267 
30 

59 
8 

69 
9 

56 
8 

10 

4 

Betorned  since 

302 
12 

3 
1 

297 
25 

62 
4 

78 

4 

59 
1 

14 
1 

April  Ist,  1895,  in  nse  - 

290* 

2 

272 

58 

74 

58 

18 

Disposition  of  Board  of  Trade  Instruments  on  April  1st,  1895. 


In  merchant  ships 

1 
105  1     — 

618 

^^^ 

1 

96 

326 

In  use  at  stations 

290  •         2 

272 

58 

74 

58 

13 

In  store  at  M.O. 

39  <         3  1     257 

19 

24 

29 

100 

At  liyerpool       Agency 

7       — 

33 

— 

— 

12 

35 

„  Aberdeen           „ 

4        — 

27 

— 

3 

4 

23 

„  Glasgow             „ 

2        — 

9 

— 

3 

10 

„  Dundee              „ 

18  ;   — 

45 

— 

^^^ 

15 

41 

„  Hull 

2        — 

9 

•— 

— 

1 

4 

„  Cardiff 

2        — 

18 

.— 

_ 

2 

10 

„  Southampton      „ 

^     - 

29 

— 

— 

5 

28 

Total,  April  Ut,  1895 

474            5 

1,317 

77 

102 

225 

585 

Lost,  &c.  since  April  Ist,  1894 

3       — 

102 

^^^ 

1 

22 

41 

Under  repair  April  1st,  1895- 

7 

"^ 

1 

1 

•    — ' 

— 

L*  Of  these  barometers  202  are  lent  for  use  of  seafariog  commiiDities  at  fishing  villaf^  and 
ports. 


44  Report  of  the  Meteorological  Council, 


APPENDIX  V. 

Report  op  Inspections  in  Ibelakd  and  Wates,  1894. 

I  have  to  report  that  I  have  completed  idy  infipections,  with  the 
exception  of  the  following  places  which  were  left  unvisited  : — 

Telegraphic  stations.— Donaghadee  and  Roche's  Point. 

Weekly     Weather    Report    stations. — Foynes,     Kilkenny,    and 

Llandovery. 
Station  of  the  Second  Order. — St.  David's. 

The  following  is  the  report  of  my  visits : — 

Holyheady  visited  September  19th. — ^The  new  obser\'er,  Mr.  Chope, 
had  his  station  in  very  good  order.  He  seems  attentive  and  careful,  and 
promises  to  be  a  good  reporter. 

Dublin^  Phoenix  Parky  visited  September  20th. — The  observer  was 
on  leave,  but  the  substitute,  Corporal  Blight,  seemed  competent  and 
intelligent.     The  station  was,  as  usual,  in  good  order. 

Dublin^  FitzwilUam  SquarCy  visited  September  21st. — This  station 
was,  as  usual,  in  perfect  order. 

Dubliny  Glasnevin  Gardens,  visited  September  2l6t. — ^The  station  is 
in  good  order,  but  I  have  had  to  request  the  Superintendent  to  inclose 
with  railings  a  space  larger  than  the  present  area,  cases  having  occurred, 
of  instruments  being  lifted  from  outside  and  therefore  of  probable 
disturbance  of  thermometer  indices. 

Lissan,  visited  September  22ud. — ^The  station  was  in  good  order. 
Sir  N.  Staples  takes  the  barometer  readings  himself. 

Armaghy  visited  September  22nd. — This  station  calls  for  no  remark ; 
it  was  in  the  usual  good  order. 

ColebroohCy  visited  September  24lh. — This  station  is  in  good  order, 
but  there  is  no  substitute  in  case  of  illness  of  the  observer. 

Landonderryy  visited  September  25th. — ^The  station  was  in  good 
order,  but  I  fear  the  observer  will  shortly  leave  the  locality,  as  he  is 
resigning  his  appointment. 

3falin  Heady  visited  September  26th. — The  observer  is  fairly  good,, 
but  has  not,  as  yety  made  proper  use  of  the  self-recording  aneroid  I  left 
there  in  1893.  I  fear  he  may,  probably,  leave  the  station  on  the  ground 
of  health  and  exposure  in  winter. 

Edenfely  visited  September  27th. — This  weekly  weather  report  station 
was  in  good  order. 

MarkreCy  visited  September  28th. — This  station  was  in  good  order. 
I  tested  the  assistant  and  found  her  able  to  read  the  instruments  quite 
correctly. 

Belmullety  visited  October  1st. — The  station  was  in  good  order. 
DilBculty  has  been  found  in  obtaining  correct  telegrams  when  the 
observer  is  on  leave,  but  there  is  a  prospect  of  an  improvement  in  this„ 
as  one  of  the  younger  sisters  shows  considerable  aptitude  in  the  work. 
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Curry gran€y  visited  October  3rd. — The  former  observer,  S.  Lecky,  had 
left  in  August  without  sufficiently  instructing  his  brother,  W.  Leek 7, 
who  succeeded  him.  I  had,  therefore,  to  instruct  him  caref ully,  and  I 
hope, he  may  turn  out  satisfactory. 

Arley  Cottage^  visited  October  4th.— The  instruments  are  in  good 
order,  and  the  observations  carefully  kept. 

Valencia f  visited  October  10th. — I  have  found  this  station,  as  regards 
the  telegraphic  reports,  in  good  order.  I  am  glad  to  say  that  the  tele- 
gi*aphic  service  from  Cahirciveen  is  more  prompt  and  regular  than  it 
was  from  the  Island. 

JParsonstoton,  visited  October  12th. — I  am  sorry  to  say  that  the  reports 
from  this  station  during  the  past  year  have  been  very  unsatisfactory, 
the  observer  having  been  very  careless.  I  have,  with  Lord  Bosse's 
approval,  dismissed  him,  and  appointed  another  youth  in  his  place  for 
the  telegraphic  work,  and  yet  another  for  the  climatological  observations. 
These  two  boys  appear  intelligent  and  willing,  and  Dr.  Boeddicker,  the 
astronomical  assistant,  has  kindly  promised  to  see  to.  their  further 
instruction.    The  instruments  were  clean  and  in  good  order. 

St.  Anne's  Heady  visited  October  loth. — The  observer  here  is  a  new 
man,  but  had  been  well  instructed  by  his  predecessor.  There  is  a 
difficulty  about  finding  a  substitute  in  case  of  illness.  There  are  two 
lighthouses  and  four  keepers,  but  most  of  these  men  are  anxious  to  leave 
the  station  owing  to  its  loneliness,  and  are  not  willing  to  undertake  the 
work.     The  instruments  are  all  in  very  good  order. 


Telegraphic,  Weekly  Weather  Beport,  and  Second  Order 

Stations,  1894. 

Corrections  to  be  applied  to  the  readings  of  : — 


Stations. 


Bui 


I 


Wet 
Bulb. 


I 


Spare 
Therm. 


Max. 

Therm. 


Min. 
Therm. 


Grass 
Min. 


Armafl^h   - 
BehnuUet 
Brookeborough  - 
Dublin  (City) 
Dublin  (Glasnevin) 
Dublin  (Phoeaix  Park) 
Bdenfel  (Omaffh) 
Edgeworthstovm  - 
Holyhead  -  • 

Liuan     .       .       .       . 
Londonderry 
Malin  Head   • 
Markree  Castle  • 
Mount  Nugent 
Farsonstown 
Talencia  Tel.  Report    - 


o 

-0-3 


■0'2 
•O'B 
■0-3 
■0-2 
•0-4 


0*3 

-0-3 

0-5 

-0*2 

0-1 

-0*1 

0-1 

-0-1 

0-2 

-0*1 

0*1 

-0*1 

O'l 

-O'l 

0-3 

+0-2 

0-6 

-O-o 

o 

-0-2 
-0*1 
-0*6    I 
-0*3    I 
-0-1 
-0-2 


-0*7 


-0*3 


o 

-0-1 
I     +0*1 
-10 
-0-3 

-o-i 

+  0-4 
+0-7 
-0'5 
+  0-1 
+0-3 
+0*1 
-0*5 
+0-4 
+0*1 
-0-4 


-01 
-0-3 
+0*2 
+0*6 
-0-1 
+0-2 
+0-7 
+  0*3 
+0-1 
+0-3 
-0-6 
+0*5 
+  0-4 
+  0-1 
+  0-4 


+0*1 


+0*» 
+0-8 

+0-7 
-0-8 


+0*8 


(Signed)        Robert  H.  Scott. 
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Bepost  of  Inspection  of  Scottish  Stations  for  Year  1894. 

Barometers. 

The  barometera  at  the  stations  were  compared  with  inspector's  stan- 
dard  No.  690,  which  was  in  good  order  throughout  the  inspectioa 
as  shown  hy  comparisons  with  the  standard  in  Edinburgh  at  the 
beginning  and  again  at  the  end  of  the  inspection.  I  have  to  report  that 
the  barometers  continue  to  be  correct,  and  are  kept  in  the  same  good 
order  as  stated  in  last  y.ear'a  repoit.  Table!,  gives  the  comparisons, 
with  corrected  readings,  of  No.  690,  the  readings  of  the  station  barometer 
not  being  corrected. 

Tablr  I. 


Stations. 

1 

Inspt*ctor*8 

Standard 

No.  690 

corrected. 

1 

BeporiinK 

Barometer 

uncorrected. 

Check 

Barometer 

uncorrected. 

■ 

Fort  William       - 

Inches. 
29-515 

Inches. 
«»*520 

Inches. 

Deernea 

1 

20*740 

29*762 

— 

Dnnrotaness 

29-407 

29*896 

29*402 

Wick 
Dunrobin  - 

29-9W 
SO-048 

29*980 
36*043 

29*920 

Check      barometer     at 
higher  level. 

Uirg 

29-612 

29*490 

— 

Btornoway 

29-855 

29*850 

20*850 

Glencarron 

29*m 

29*676 

— 

Nairn                  -   •      - 

80*192 

80-182 

80*190 

Gordon  Oastle  - 

80-207 

80*208 

— 

Aberdeen 

80-260 

30*SG4 

80*264 

Lednathy 

29-400 

29*408 

— 

Dundee     .          -          . 

80-030 

80*080 

— 

Marchmont 

29-158 

29*160 

— 

Ladylaw    - 

29-980 

29*080 

— 

Wolfelee 

29*768 

20*700 

— 

Glenlee     - 

80*276 

80*280 

— 

Ardrossan 

80*504 

80-605 

— 

Rothesay 

80-200 

80-200 

— 

Poltalloch 

80*81& 

80*290 

— 

Leith 

30*097 

80*098 

80-100 

Ochtertyre 

29-902 

29*950 

— 

Theumometebs. 

The  minimam  thermometers  were  carefully  examined  with  the  result 
that  all  were  found  in  good  order  with  the  exception  of  the  Stornowaj 
minimum,  which  was  badly  out  of  order,  as  explained  in  special  report 
of  this  station.  It  reflects  much  credit  on  the  obser vet's  that  this 
important  thermometer,  so  liable  to  go  wrong,  is  so  constantly  watched 
and  kept  in  order. 
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Table  II. 


Btatiosb. 


Fort  William 
Bo.  Observatoiy 


JhaaoBeoidBB 

Wick 

Dunrobin 

Stornoway 

Glencarron 

Nairn  - 

Gordon  Castle 

Aberdeen 

Lednathy  • 

Dundee 

Marchmont 

Ladylaw 

Wolfelee    - 

Glenlee 

Ardroman 

Poltalloch 

Eotheaay 

Leith 

Ochtertjre 


ho 


QQ 


I 


m 


O 

a 

OQ 


■ 


a 

Si 


o 


i 


mm       • 


|aj 


60*4 

58*6 

67-0 

560 

59*4 

58*0 

56*2 

5S'9 

55*6 

55*2 

57-0 

53*4 

570 

620 

60*4 

51*0 

62'8 

00*1 

57*5 

52-9 

54*7 

57*6 


+0*2 


+0*1 
+  0*6 
-0*4 

0*0 
+0*3 
+0*6 
+0*1 
+0*7 
+0*1 
+0*8 
+0*2 
-0*6 

0*0 

0*0 
-0*2 
+0*2 
+0*2 
+0*3 

0*0 
+0*1 

0*0 


+0*2 


+0*1 
+0*8 
-0*5 
+0*1 
+0*3 
+0*6 
+0*1 
+0*8 
-0*1 
+0*3 
+0*2 
-0*3 
-0*1 
00 
-0*2 
+0*2 
+0*2 
+  0*3 
-0*1 
+0*1 
-0*1 


+0*6 


+0*2 


+0*1 
0*0 
-0-9 
0*0 
0*0 
+0*1 
-0*1 
-0*4 
0*0 
+0-1 
+0*1 
+0-2 
+0*2 
+1*4 
0-0 
0*0 
+0*2 
-0*1 
-0*2 
+1*0 
-0-1 
-0*1 
0*0 


o 

0*0 
-0*6 
-0*8 
-0*2 

0*0 
-0*3 
+0*1 
-0*6 

0*0 
-01 
-0-2 
+0*8 
-0*4 
-0*4 

0*0 
+0*1 
-1*0 

0*0 
-0*2 

00 
-0*1  ' 
-0*2  I 

0*0 


180 
180 

85 
150 

80 
120 

75 
166 

90 

00 
105 


+0°2 
+0*2 

Uniform 
Do. 
Do. 
-0-2 
+0-3 
+0*8 
+0*3 
+0*4 

Uniform 


105 

Do. 

100 

Do. 

80 

+0*2 

240 

+0*5 

165 

+0*3 

100 

+0*4 

120 

+0-2 

80 

Uniform 

90 

Do. 

110 

Do. 

75 

Do. 

160 

Do. 

Hygbometebs. 

The  dry  and  wet  bulbs  were  in  verj  good  order  at  all  the  stations,  as 
shown  bj  the  readings  made  immediately  on  opening  the  screens  at  the 
time  of  inspection,  and  compared  with  the  hjgrometric  conditions  of  the 
atmosphere  at  the  time  of  inspection. 

Notes  of  Inspection  of  the  Stations. 

Fart  William^  August  8th,  1894. — ^The  instruments  are  in  excellent 
order,  and  the  observations  are  made  with  strict  punctuality  and 
correctness. 

A  new  Stevenson's  screen  was  got  to  replace  the  old  one,  to  which  the 
thermometers  were  shifted  on  July  I9th.  The  seismometers  were  set 
up  in  the  autumn  of  last  year.  Several  changes  have  been  made  with 
regard  to  Beckley's  gauge,  with  the  result  that  more  satisfactory  readings 
are  now  obtained.  The  standard  barometer  was  sent  to  Kew  in  March 
to  be  overhauled,  and  was  returned  to  Fort  William  on  July  19th. 
While  at  Kew,  inspector's  standard,  No.  690,  was  used  instead. 
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DeernesSf  August  11th. — The  instruments  are  in  excellent  order,  and 
the  observations  are  made  with  great  care  and  intelligence. 

Dunrossnessj  August  16th. — The  instruments  are  in  very  good  order, 
and  much  care  is  given  by  the  observers  to  secure  punctuality  and 
correctness.  The  small  barograph  is  in  good  order,  and  the  readings 
required  by  the  office  will  be  forward^  in  a  fuller  manner  than 
•heretofore. 

Wicky  August  17th. — The  instruments  arc  in  remarkably  good 
order,  and  much  intelligence  and  care  is  manifested  by  the  observer. 
Improvement  as  regards  an  earlier  despatch  of  the  daily  telegrahi  is 
promised. 

Dunrobin^  August  18th. — A  new  hygrometer  with  opal  scales  was 
added  in  June,  this,  owing  to  close  proximity  to  the  sea,  being  very 
desirable.  The  instruments  are  all  in  good  order,  and  the  observations 
are  made  with  care  and  intelligence. 

Lairg y  August  20th. — The  instruments  are  well  attended  to,  and  the 
new  observer  understands  the  work  of  observing  well. 

Siomoicayy  August  22nd. — The  minimum  thermometer  was  found 
with  about  10^*0  of  the  spirit  lodged  near  the  top  of  the  column,  which 
was  stated  to  have  been  seen  two  days  pre\iously,  but  the  observer 
delayed  putting  it  right  till  the  time  of  the  inspection,  othei*wise  the  instru- 
ments were  in  good  order,  and  the  observations  appear  to  have  been 
made  with  care.  As  Mr.  Forbes,  the  observer,  is  leaving  Stomoway 
some  time  was  spent  in  making  inquiries  and  personally  seeing  the 
different  applicants  for  the  post. 

GUnc<irron,  August  23rd.— 'The  instruments  continue  to  be  kept  in 
excellent  order,  and  the  observations  made  with  much  intelligence  and 
with  scrupulous  care. 

Nairn f  August  24th. — The  instruments  are  in  good  oixler,  and  the 
observers  make  all  endeavours  to  secure  correctness  and  uniformity  in 
the  readings. 

Gordon  Castle,  August  24th. — The  instruments  are  all  in  good  order, 
and  the  observations  made  with  much  care  and  intelligence. 

Aberdeen^  August  25th. — The  Stevenson's  screen  has  been  painted. 
The  instruments  at  this  station  and  observatory  are  in  excellent  order, 
and  the  observations  are  made  with  exemplary  care  and  exactness. 

Lednathj/y  August  27th. — The  instruments  are  in  very  good  order, 
and  the  observer  is  remarkably  shrewd,  accurate,  and  intelligent. 

Dundee^  August  28th. — The  instruments  continue  to  boi  kept  in  yer^  : 
'good  order,  and  much  intelligence  and  care  is  shown  in  the  observations. . 

Marchmonty  September  27. — The  instruments  are  in  remarkably  good 
order  and  correctly  read  by  the  new  observer,  except  the  barometer,  which, 
however,  was  read  in  a  way  by  which  the  correct  reading  is  easily 
ascertained. 

Ladylawy  September  27th  and  28th. — The  instruments  are  in 
excellent  order,  and  much  enthusiasm,  care,  and  intelligence  is  manifested 
in  carrying  on  the  work  of  observing. 

Wbifelee,  September  28th. — The  instruments  continue  to  be  well  kept 
and  carefully  and  correctly  observed.  At  this  station  the  observations 
were  interrupted  for  two  or  three  months  in  1893,  but  were  resumed 
under  the  same  observer,  and  with  the  same  instruments,  in  the  autumn 
of  that  year. 
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Glenlee^  September  29th. — The  instruments  are  in  excellent  order, 
and  the  work  of  observing  is  well  carried  out. 

Ardrossan,  October  1st. — The  instruments  are  in  good  order,  and  the 

observations  are   carefully  made.     The  heights  of  two  bench   marks, 

between   which  Majes'   house   is  situated,  have  been  sent,  with   an 

instruction  to  have  the  height  of  the  barometer  measured  from  one  or 

•other  of  them. 

Poltallochy  October  2nd. — The  instruments  are  in  very  good  order, 
and  the  observations  are  carefully  and  inteUigently  made  by  the  new 
observers. 

Rothesay y  October  3rd. — The  instruments  are  all  in  very  good  order, 
and  much  care  is  given  to  secure  accuracy  and  punctuality  in  making  the 
observations. 

Leith, — The  instruments  are  all  in  very  good  order,  and  much  care  is 
given  by  the  observers  to  give  satisfaction  with  the  observations.  The 
additional  notes  asked  for  will  in  future  be  added  to  the  daily  telegram. 

Ochiertyrej  October  11th. — The  instruments  are  all  in  excellent  order, 
mostly  in  duplicate,  and  much'enthusiasm  is  displayed  in  the  whole  work, 
which  is  well  done.  A  new  set  of  underground  thermometers  at  depths 
of  from  3  to  48  inches  has  recently  been  added. 

(Signed)         A.  Buchan. 

Reports  of  Inspection  of  the  Stations  in  England. 

1.  Telegraphic  Reporting  Stations. 

Hurst  Castle, — The  present  observer  has  been  in  charge  for  only  a 
few  months,  the  former  observer  having  been  pensioned  oiF  by  the  Trinity 
House.  The  thermometers  and  rain  gauge  are  in  the  garden,  and  are 
attended  to  by  the  chief  lightkeeper  and  his  wife.  Barometers  were  in 
good  order,  but  in  a  bad  light,  and  I  saw  no  probability  of  any  improve- 
ment. The  thermometers  were  well  exposed,  but  the  screen  needed  repairs, 
and  the  wet-bulb  was  very  badly  mounted.  Wind  direction  was  magnetic, 
not  true,  and  rain-gauge  was  much  too  near  a  hedge.  The  station  is  a 
very  open  one.  I  re-mounted  the  wet-bulb,  and  gave  minute  instructions 
as  to  its  management,  and  spent  four  hours  in  explaining  the  action  of 
the  various  instruments  to  the  observer,  who,  while  affecting  to  understand 
what  was  said,  was  nevertheless,  in  my  opinion,  by  no  means  quick 
at  comprehendiing.  Errors  in  reducing  his  barometer  readings  were 
numerous,  and  I  am  sorry  to  say,  that  since  the  inspection  the  said  errors 
have  been  frequently  repeated. 

Jersey. — Visited  during  heavy  rain  and  strong  winds.  Barometers  in 
observer's  house  at  St.  Aubin's,  clean,  and  apparently  well  managed. 
Thermometer  screen  and  rain-gauge  on  an  unused  platform  of  the  rail- 
way station,  well  exposed  as  a  whole,  but  the  gauge  was  partially  affected 
by  a  ffag-staff,  which  was  much  too  near  to  it,  and  the  thermometer 
screen  needed  considerable  repairs.  Wet-bulb  badly  mounted,  but  clean. 
Remounted  it  and  gave  necessary  instructions.  Position  is  bad  for 
observations  of  wind  (when  northerly)  and  of  sea  disturbance.  Sua- 
shine  recorder  is  at  Fort  Regent,  near  St.  Helier*s ;  it  is  firmly  fixed  and 
exposure  i.s  perfect. 

With  regard  to  the  proposal  to  shift  the  instruments  to  the  Jesuit 
College  at  Maison  St.  Louis,  and  to  supply  the  Rev.  M.  Dechevreus  with 
other  instruments,  I  beg  to  report  that  I  visited  the  College  and  sawM. 
Dechevrens,  and  spent  about  three  hours  with  him  inspecting  his  grounds 
(in  heavy  rain)  and  discussing  the  question  generally.  First  of  all,  M. 
Dechevrens  was  prepared,  and  anxious,  to  take  over  the  telegraphic 
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reportiDg  instruments  and  to  send  telegrams  at  once ;  but  as  part  of  a 
more  general  arrangement,  which  was  to  include  the  grant  to  the  CoU^e 
of  a  se.if-registering  anemometer,  rain-gauge,  and  sunshine  recorder. 
The  grounds  of  the  College  are  extensive,  and  there  is  abundant  room 
for  such  instruments.  Fresh  buildings  of  considerable  size  are  being 
constructed  for  astronomical  work,  and  on  one  of  these  it  was  proposed 
to  place  the  anemometer.  I  yery  much  doubt,  however,  whether  the 
position  is  at  all  likely  to  prove  a  good  one  for  anemometry,  as  it  is  on 
the  side  of  a  steep  hill,  which  could  not  fail  to  affect  the  wind's  record. 
M.  Dechevrens  would  prefer  anemometer,  rain-gauge,  Ac.  of  some 
generally  approved  type  to  any  novel  invention,  but  would  be  willing  to 
conduct*  experiments  with  any  new  form,  if  wished*.  He,  however, 
made  one  condition,  viz.,  that  the  iii:9truments  must  be  presented  to  the 
College  without  any  reserve — ^he  would  not  undertake  to  receive  them 
at  all  if  required  to  send  the  original  traces,  or,  indeed,  anything  more 
than  an  occasional  (weekly  or  monthly)  summary  to  the  Meteorological 
Office.  The  instruments  and  all  their  records  must  be  the  property  of 
the  College,  and  completely  within  the  control  of  himself  or  his  successors. 
I  do  not  think,  however,  that  the  telegraphic  reporting  instruments 
should  be  transferred  to  this  new  position  at  present,  although  I  think 
a  better  position  for  them  should  be  found  before  long,  as  we  get  really 
no  correct  idea  of  sea  disturbance  and  a  very  poor  one  of  wind  in  the 
present  position  of  the  observer. 

Dungefiess. — Instruments  at  this  station  were  in  good  order,  excepting 
the  wet  bulb,  which  had  two  thicknesses  of  coarse  calico  on  it,  and  was 
consequently  of  little  good.  Re-mounted  it  and  gave  'instructions. 
Wind  direction  had  hitherto  been  magnetic,  and  height  of  barometer 
above  sea  is  certainly  7  feet  greater  than  has  hitherto  been  accepted. 
Observer  is  anxious  to  report  well,  and  took  readily  all  the  suggestions 
made  to  him.  Thermometer  screen  needs  repairs  generally,  and 
re-painting  inside.  I  gave  careful  attention  to  the  question  of  the 
barometric  readings,  and  hope  some  improvement  in  them  may  be  found 
in  future. 

North  Foreland, — ^At  this'station  the  reporting  barometer  was  in  good 
order  and  well  read.  Wet -bulb  mounting  defective  (two  thicknesses  of 
muslin,  and  dirty),  and  wind  direction  was  magnetic.  The  new  mini- 
mum thermometer  supplied  in  the  spring  had  not  been  taken  into  use,  and 
the  Old  one  was  defective.  I  spok«i  very  strongly  about  the  neglect  thus 
shown.  Observer  seemed  to  me  to  have  exaggerated  the  force  of  Northerly 
winds  when  at  all  strong.  I  therefore  drew  his  attention  to  the  matter. 
As  a  whole,  however,  he  is  a  competent  man,  and  takes  considerable 
interest  in  his  work. 

Cambridge. — The  new  observer  at  this  station  is  Miss  Walker,  one  of 
the  assistants  in  the  Astronomical  Observatory.  She  appears  to  me  to  be 
very  competent,  and  earnest  in  trying  to  do  the  work  well.  The  wet-bulb 
thermometer  was  too  thickly  covered  with  calico,  but  was  clean ;  though 
I  fear  it  had  been  neglected  by  previous  observer,  as  the  bulb  had  a  very 
thick  covering  of  lime,  &c  on  it.  Be-mounted  the  instrument  gave  all 
necessary  instructions,  and  left  a  supply  of  proper  muslin  and  wick  for 
future  use.  The  bushes,  <&c.  surrounding  the  inclosure  in  which  the 
thermometers  and  rain-gauge  are  placed  have  grown  very  much,  and 
need  to  be  well  cut  back  and  lowered,  or  they  may  vitiate  the  readings 
of  the  rain-gauge  seriously.  The  position,  even  then,  will  not  be 
thoroughly  good,  as  tall  trees  abound  in  that  region  ;  but  no  better  site 
can  at  present  be  found. 

Sunshine  recorder  was  on  ^a  stand  on  the  roof  of  the  observat  :>ry, 
excellently  placed,  with  perfect  exposure. 
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Yarmouth. — iDstrumentn  in  same  position  as  for  many  years  past,  and 
carefully  managed.  Wet-bulb  thermometer  wrongly  mounted,  but  in  all 
other  respects  instruments  were  in  good  order.  Re-mounted  wet-bulb,  an  1 
left  proper  muslin,  <&c.  with  observer.  Corrections  to  wet  bulb  and 
maximum  are  high. 

The  yard  in  which  the  instruments  are  placed  is  smaller  than  could 
be  wished,  but  I  know  of  no  better  site,  and  certainly  of  no  better 
observer. 

2.  Second  Order  Stations. 

Southampton. — The  instruments  at  this  station  are  at  the  Ordnance 
Survey  Office,  and  are  in  charge  of  the  librarian.  They  are  all  in 
excellent  order,  and  are  most  carefully  attended  to.  Barometer  in  good 
light ;  thermometers  in  an  enlarged  '^  Stevenson "  screen,  but  the 
incloSure  in  which  they  were  placed  is  certainly  rather  small.  It  is, 
however,  adjacent  to  a  wide  rond  and  large  open  spaces,  so  that  the  in- 
dications •probably  represent  the  temperature  of  the  locality  fairly  well. 
I  fear,  however,  that,  in  the  case  of  rain  with  high  winds,  the  rain-gauge 
may  get  some  droi)s  of  water  from  the  shrubs  which  are  in  different  parts 
of  the  inclosure.  Wet-bulb  thermometer  was  vetj  clean  and  properly 
moistened.  Sunshine  recorder  in  on  top  of  one  of  the  gables  of  the 
buildings ;  the  exposure  is  ])erfect,  hut  instrument  was  slightly  out  of 
the  level  in  an  E.  to  W.  direction.  This  was  rectiiied,  and  I  recom- 
mended that  it  should  be  cemented  into  its  improved  position. 

Eastbourne, — Instruments  at  this  8tf||ion  are  in  various  parts  of  the 
town  ;  barometer  (out  of  order)  is  in  one  of  the  shelters  undei*  a  terrace 
facing  the  sea ;  thermometers  are  in  a  Stevenson  screen  in  a  large  open 
space  near  the  sea ;  rain-gauge  is  in  a  triangular  space  in  a  more  central 
part  of  the  town,  while  the  sunshine  recorder  is  on  top  of  the  Grand 
Hotel.  Observer's  method  of  setting  the  barometer  is  not  at  all  satis- 
factory, but  improvement  was  promised.  Wet 'bulb  was  most  unsatis* 
factory,  the  bulb  being  simply  smothered  with  cotton  wick.  The  other 
instruments  were  well  managed,  but  the  position  of  the  sunshine 
recorder  I  consider  to  be  one  of  extreme  danger  to  the  observer  when 
changing  the  card  on  dark  stormy  evenings.  The  observations  are  taken 
with  great  regularity.  I  re-mounted  the  wet-bulb,  and  gave  observer 
careful  instructions  as  to  the  proper  method  of  managing  all  of  the 
instruments. 

St.  Leonards, — Excellent  instruments,  and,  as  a  whole,  well  exposed. 
Mounting  of  wet-bulb  thermometer,  however,  very  defective ;  muslin  bad, 
and  too  much  both  of  it  and  of  the  wick  (or,  rather,  the  brown  worsted) 
with  which  it  was  mounted.  Re-mounted  it  in  proper  manner,  gave 
instructions  for  future,  and  left  8Uf4)ly  of  proper  muslin,  Ac,  Sunshine 
recorder  was  slightly  out  of  level  in  N.  to  S.  direction,  and  a  building 
recently  erected,  was  likely  to  vitiate  the  indications  for  about  an  hour 
in  the  early  mornings  in  autimin  and  spring.  Found  new  position  for 
the  instrument,  which  observer  promised  to  have  removed  at  once.  The 
building  referred  to  was  erected  so  recently  that  no  harm  had  I'esulted 
at  time  of  inspection. 

Uppingham. — An  excellent  station,  and  observations  taken  with 
scrupulous  care  and  promptitude.  The  thermometer  screen  (a  modified 
'^Glaisher")  having  become  too  much  sheltered  by  some  trees,  the 
observer  proposes  to  remove  it  on  the  1st  January  next  to  a  more  open 
space.     Instruments  are  good. 

Belvoir  Castle. — ^This  station  has  not  yet  been  fully  installed,  but 
observer  (Mr.  Divers,  head  gardener)  hopes  to  begin  reporting  on  1st  Janu- 
ary 1895.    At  present  he  needs  further  instniction  with  regard  to  wind 
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and  cloud  observations.  InHlruments  are  very  accurate.  Therniometers 
are  on  a  \ery  large  '*  Glaisber'n  "  stand.  Rain-gauge,  a  new  eight-inch 
of  "  Glaisher  *'  pattern,  but  with  a  long  tube  extending  to  nearly  lx>ttoin 
of  collecting  can,  is  very  well  ex^iosed.  Sunshine  recorder  is  slightly 
sheltered  to  westward  and  west-north-westward,  perfectly  open  else- 
where. It  is  a  ''  twin  "  photographic  recorder  by  Jordan.  Bearings  are 
true.  Barometer,  a  Fortin's  standard,  has  been  recently  repaired,  bat 
verified  only  by  maker  (Negretti  and  Zambra).  Observer  is  ready  to 
make  every  arrangement  for  having  a  good  and  continuous  *'  Second 
Order  "  Station. 

3.  Third  Okd£r  Stations. 

Sand ff ate. — This  is  a  rainfall  station  only,  and  the  observer  does  not 
;at  present  see  his  way  to  increasing  the  work  of  observing.  Ghiuge  is  an 
•ordinary  5-in.  metal  gauge  in  good  order,  and  situated  near  the  edge  of  a 
kind  of  terrace  (underclifE)  overlooking  the  main  street  of  the  town  and 
facing  the  sea.  It  is  about  on  a  level  with  the  tops  of  the  houses  in 
the  lower  street,  and  the  effect  of  currents  of  wind  blowing  up  the 
side  of  the  cliff  is  thus  cancelled.  Rim  was  1  ft.  above  the  ground  and 
about  47  ft.  above  sea,  but  Mr.  Stilgoe  (the  observer  and  town  surveyor) 
promised  to  level  it  accurately  and  send  the  results  to  the  Meteorological 
Office. 

Kearsney  Abbey  (near  Dover). — Raiiifali  station  only,  and  observer 
does  not  propose  to  make  any  increase  in  meteorological  work.  Gauge, 
■a  5-in.  ordinary  metal  gauge,  ^as  very  badly  placed,  catching  the 
droppings  from  several  bushes,  &c.,  with  the  branches  of  which  it  was 
largely  covered.  Found  a  better  (but  not  excellent)  position  for  the 
instrument,  and  Mr.  Curtis  (the  owner  of  the  estate),  whose  gardener 
takes  the  observations,  promised  that  it  should  be  at  once  shifted.  I  do 
not  think  the  records  hitherto  recorded  are  fit  to  be  published,  owing  to 
the  very  bad  position  of  the  gauge. 

*  Ketton  Hall, — Full  set  of  instruments,  but  observations  made  only 
once  daily.  Mr.  Divers  (late  head  gardener)  has  now  gone  to  Belvoir 
Oastle,  but  the  new  one  (Mr.  Drabble)  appears  to  read  the  instruments 
correctly,  and  Mr.  Coventry,  the  owner  of  the  instruments,  applies  all  the 
corrections  accurately.  The  instruments  are  in  a  hollow.  Dry,  wet, 
maximum,  and  minimum  thermometers  are  in  a  Stevenson's  screen  fairly 
i^ell  exposed,  but  grass  thermometer  not  at  all  well  exposed,  and  reading 
about  1  ■  5  too  low.  Gave  instructions  to  cut  the  grass,  &c.  as  necessary. 
Rain-gauge  badly  placed,  being  dominated  by  an  apple  tree  to  south- 
westward  of  it,  the  tree  having  grown  gradually  during  several  past 
yeai*s.  Mr.  Coventry  has  agreed  to  shift  the  instrument  to  a  better 
position  on  January  1st,  1895.  Mr.  Coventry  is  not  inclined  to  take 
evening  observations. 

*  The  Holnies,  Ketton,  (Mr.  Coventry's  private  house.) — ^Rainfall 
stations  only.  Gauge,  a  5-in.  Snowdon  pattern,  not  very  well  exposed, 
in  a  kitchen  garden  on  east  side  of  house.  Exposure  would  be  good  but 
for  some  trees  to  the  northward  of  gauge  which  dominate  it  too  much. 
Observations  are  very  regularly  made,  but  observer  will  not  do  more 
than  at  present. 

*  Colley  fVeston. — Rainfall  station  only.  Observations  taken  by 
Miss  Amy  Tasker.  Gauge  belonging  to  Mr.  Coventry,  of  the  Holmes, 
Ketton.  The  instrument  is  a  5-in.  Snowdon  gauge,  very  well  placed 
near  the  church,  at  an  altitude  of  about  270  feet  above  mean  sea  level. 
Exposure  could  hardly  be  better,  and  readings  are  taken  regularly. 

*  It  is  highly  probable  that  Mr.  Coventrj  will  be  removing  in  about  12  or  18  montha'  time, 
and  he  will  take  all  his  Instramentg  with  him. 
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Chatham, — Observer  is  the  Instructor  in  Surveying.  Barometer,  a 
very  good  For  tin  standard,  not  in  a  good  light;  recently  cleaned  and  verified 
at  Kew.  Thermometers-— dry,  wet,  maximum,  and  minimum,  very  good- 
instruments,  well  exposed  in  a  Stevenson's  screen.  Solar  radiation  read 
six  degrees  too  low  (new  one  at  once  put  in  its  place).  Rain-gauges^ 
three  in  number,  are  in  8-in.  "  Glaisher's  " ;  are  too  near  the  open  fence 
of  the  inclosure,  but,  on  application,  the  fence  will  be  thrown  back  5  ft., . 
which  will  make  the  exposure  very  good.  Obser^rer  cannot  take  more 
than  one  set  of  observations  per  day. 

Rothamsted  (Harpenden). — Barometer  good ;  dry  and  wet  maximums 
and  minimum  thermometers,  in  a  Stow's  screen,  slightly  sheltered  by 
trees,  but  fairly  well  exposed  for  all  that.      i!>oIar  radiation  in  good 
position ;  terrestrial  radiation  utterly  useless  hitherto,  being  thoroughly 
screened  by  surrounding  objects  from  radiation  of  any  kind.     Instrument 
to  be  moved  at  once.     Sunshine  recorder  very  well  expoeed,  but  slightly 
out  in  azimuth   lately    (to  be  rectified).     Rain-gauge   well   exposed. . 
Observations  now  intelligently  made  by  man  named  Reed,  one  of  the  • 
assistants.    Cannot  take  more  than  one  observation  a  day.     Arrears  of.' 
returns  to  be  dealt  with  at  once. 

Table  of   Corrections    necessary  to    bring  the   Readings  of    the- 
Thermometer  intx)  agreement  with  the  Inspector's  Standard. 


Names  of  Stations. 


Corrections. 


Dry 
Bulb. 


B 


Wet 
Bulb. 


Max. 


Min. 


Spare. 


Reading  of 

Inspector's 

Standard 

(corrected). 


Notes. 


1.  Telegraphic  Reporting  Stations. 


Hurst  Gsstle 
Jersey 

Dungeness  - 
North  Foreland 
Cambridge 

Yarmouth  - 


Southampton 
Eastbourne 
St.  Leonards 
Uppingham 
BelToir  Castle 

Ketton  Hall  - 
Chatham    - 

Harpenden    - 


o 

•0'7 
•01 
■0*1 
■0'4 
■0-8 
■0-5 


o 

+0-1 
-0'8 
-O'l 

~o-i 

-0-2 
-1-0 


o 

-0-7 


-01 
00 

+0*5 
-0*5 
-l-O 


o 
-0*4 

-0-8 

-0-1 

+0*6* 

+0*7 

O'O 


-0*4 


68*1 
61*7 
61  9 
69-6 
59-8 
60*0 


2.  Second  Order  Stations. 


-0-1  I   - 


I 


■o-i 

-0*4 

•0-2 

00 


0*8 
0-1 
0-6 
O'O 
0*0 


+0*1 
0*0 
0*0 

-0*4 
0*0 


+0*2 
+0*1 

0*0 
-0*3 

0*0 


•  o» 


+0-2 


0*0* 


+0'6» 


60*2 
68-0 
650 
59*5 
52*0 


3.  Third  Order  Stations. 


-0*2 
!     -0*8 

I 

+0*2 


-0*4 

+0*1 

-0*2 

+0-8* 

61*1 

-0*2 

+0*5 

-01 

+5*8' 

58*8 

+0*1 

-0*6 

+0*1 

+1-7* 

62*0 

•  Out  of  order,  cew^. 
one  substituted. 


Substituted  dry. 
for  wet  and  vice 
versa. 


*  Grass  Min.  Ther. 


*A  Kew  Standard.. 


*  Grass  Min. 


*  Grass  Min. 

*  Solar     Max.     in* 

Vac.      (chauged\ 
immediately) 
new  one  +0*5. 

*  Spherical      bulb> 
grass  min. 


In  each  case  the  thermometers  were  in  water  for  more  than  00   minutes   before  h?iDg; 
read. 

Fredc.  Gaster. 


(Signed) 
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Sib,  October  16,  1894. 

I  HAVS  the  honour  to  submit  herewith  the  following  reports  upon 
the  inspection  of  the  stations  visited  bj  me  this  year. 

I  am,  Ac. 
B.  H.  Scott,  Esq.,  F.R.S.  (Signed)        B.  H.  Cubtis. 


Newquay y  September  3rd. — ^The  sunshine  recorder  here  has  not  been 
attended  to  of  late  as  caref  uUj  as  could  have  been  wished,  and  I  pointed 
out  to  the  observer  the  necessitj  for  more  punctual  and  careful  attention 
to  the  changing  of  the  cards.  The  wooden  stand  Iiaving  become 
warped,  I  readjusted  the  recorder  and  secured  it  in  its  position. 

Scillffj  September  6th.— The  instruments  were  in  good  order  except 
that  the  wet-bulb  had  too  thick  a  covering  upon  it.  The  observer  read 
his  instruments  and  reduced  his  barometer  reading  quickly  and  correctly. 
As  requested,  I  directed  his  attention  to  the  use  of  the  self-registering 
aneroid,  and  I  have  reason  to  think  a  more  intelligent  use  will  be  made 
of  that  instrument  in  the  future.  I  also  gave  him  some  instruction  on 
the  subject  of  upper  clouds,  which  I  found  he  much  needed.  The  sun- 
shine recorder  has  a  perfect  exposure. 

PlytMnUkj  September  8th. — ^The  minimum  thermometer  had  half  a 
degree  of  spirit  at  the  top  of  the  tube ;  but,  with  this  exception,  the 
instruments  were  all  in  good  order,  and  they  are  carefully  attended  to. 
I  dislodged  the  spirit  before  leaviog.  Since  the  last  inspection  the 
barometer  had  been  removed  to  the  observer's  new  residence ;  I  found 
it  hung  in  a  bad  light,  and  therefore  arranged  for  its  removal  to  a  better 
light  on  the  opposite  side  of  the  room.  The  observer  expects  the  Corpora- 
tion will  shortly  procure  a  self-recording  anemometer,  and,  at  his  request, 
I  visited  two  alternative  sites  proposed  for  its  erection,  either  oi  which 
would  be  very  good.  The  observer  also  hopes  to  shortly  commence 
daily  observations  of  sea  temperature  from  a  hospital  hulk  moored  in 
the  Sound. 

PratolCf  September  11th. — The  observer  here  had  been  changed 
Bince  the  station  was  last  inspected.  The  wet  bulb  was  very  badly 
mounted,  and  the  bulb  was  immersed  in  a  vessel  containing  fully  half-a- 
pint  of  water ;  with  this  exception,  the  instruments  were  in  good  order. 
The  observer  read  correctly,  and  reduced  his  barometer  reading  pro- 
perly,  although  not  veir  quickly ;  his  deputy  also  did  the  work  accurately, 
but  was  very  elow.  I  found  that  hitherto  the  wind  directions  reported 
have  been  '^  magnetic "  instead  of  <*  true,"  but  this  will  in  future  be 
altered.  I  also  gave  the  observer  some  instruction  in  the  matter  of 
upper  clouds.  The  observer  appeared  to  me  to  be  anxious  to  under- 
stand his  work,  and  to  do  it  eatisfactorily. 

Arlington  Court,  September  12th. — The  wet  bulb  at  this  station  was 
baldly  mounted,  and  twine  was  in  use  instead  of  cotton  wick,  the  result 
being  that  the  bulb  was  not  kept  properly  moistened.  The  maximum 
thermometer  read  half  a  degree  too  high,  and  the  minimum  as  much  too 
low,  but  in  neither  case  could  I  detect  any  apfmrent  cause  for  the  large 
errors.  The  observer  read  correctly,  and  appears  to  do  his  work  care- 
fully and  neatly. 

MontpelieTy  Bristol,  September  13  th. — The  instruments  here  were 
in  excellent  order,  and  Mr.  Jones  is  a  very  good  observer.  As  requested, 
I  examined  very  carefully  the  maximum  thermometer,  which  I  found  to 
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be  a  very  good  instrament.     The  site  of  the  station  is,  however,  not  the 
best  for  temperature  or  rainfall  observations. 

Clreficeslery  September  14th. — ^Except  that  the  thermometer  stems 
were  absolutely  devoid  of  any  black  in  the  divisions,  the  instruments  were 
all  in  good  order.  The  sunshine  recorder  was  in  no  way  fastened  to  its 
stand,  and  was,  therefore,  always  liable  to  be  moved  in  changing  the 
cards,  or  by  wind ;  and  the  assistant  observer,  whom  I  saw  (Prof.  Ohm 
being  absent  on  vacation),  promised  to  have  it  at  once  secured  by  a 
couple  of  iron  cramps. 

Stokesayy  September  15. — The  insti-uments  here  were  in  fairly  good 
order  except  the  solar  radiation  thermometer,  which  had  become  nseless. 
The  barometer  was  tested  by  my  standanl,  with  which  it  very  closely 
agreed.  The  thermometer  screen  is  in  a  dilapidated  state,  and  Mr.  La 
Touche  has  promised  to  have  another  substituted  for  it.  This  station 
is  very  badly  situated  for  wind  observation. 

Llandudno^  September  ITth.'^A  new  position  has  recently  been 
found  for  the  sunshine  recorder,  which  is  now  under  the  care  of  Mr. 
MacMaster,  at  West  Bay.  The  situation  is  an  excellent  one,  the  instru- 
ment having  a  very  good  exposure  at  all  seasons,  and  the  observer  is 
very  punctual  and  careful  in  attending  to  the  changing  of  the  cards. 


Read- 

'^ 

Stand- 
ard. 

Corrections  to  be  applied  to  the  Beadings  of  the 

Statiovs. 

Bu'il. 

Wet 
Bulb. 

Spare 
Therm. 

Max. 

Therm. 

Min. 
Therm. 

Grass 
Min. 

RlUCASKS. 

SciUy      - 
Prawle  Point     - 
Stokssay  - 
Plymouth  - 
Arlington  Court 
Bristol     • 
Cirencester - 

o 

60-0 
58-6 
68'7 
57*8 
60*8 
58*0 
55*0 

o 

-0*7 
-0-5 
-0*2 
0-0 
00 
0*0 
0-0 

o 

-0*2 

0*0 

-0-3 

-0*1 

-0-1 

00 

00 

o 
0*0 

• 

o 

-0-7 

+0-2 
-0*7 
0*0 
-0*6 
+0*2 
+0*1 

o 
0*0 

00 
+0-3 
+0-5 
+0*5 

00 
+0*1 

o 

+1*1 

+0*5 

*  No  Spare 
Thermometer. 

(Signed)         11^  H.  Curtis. 


Meteorological  Office^ 
Sir,  October  16,  1804. 

I  BEG  to  submit  herewitb  the  report  of  my  inspection  of  various 
English  stations. 

I  am,  &c. 
To  (Signed)        John  A.  Gdrtis. 

R.  H.  Scott,  Esq.,  M.A.,  F.R.S. 


Telegraphic  Reporting  Stations. 

North  Shields y  September  4th. — ^The  outdoor  instruments  have  been 
removed  to  the  opposite  side  of  the  Dockwray  Square  inclosure,  in  order 
to  lessen  the  risk  of  accidental  damage  by  children  at  play.     There  if, 
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however,  still  some  liability  in  this  direction,  and  I  suggest  that  a  letter 
be  written  to  the  Secretary  of  the  committee  having  control  of  the  square 
asking  him  to  use  his  influence  to  prevent  such  damage  as  far  as  possible. 
The  instruments  were  all  in  good  order,  except  the  rain-gauge,  which 
needed  re^mir. 

Yorky  September  7th. — I  formed  a  favourable  impression  of  Mr.  Wright, 
the  observer,  who  read  the  instruments  accurately  an<l  quickly,  and  who 
appeared  to  me  to  be  anxious  to  do  well.  The  wet-bulb,  though  properly 
mounted,  Avas  coated  with  de{M>sit.  The  most  serious  defect  at  this 
station  is  the  position  of  the  thermometer  screen,  which  ought,  in  my 
opinion,  to  be  removed  about  20  yards  to  the  south-east  where  it  will 
have  a  much  freer  exposure. 


Stations  of  the  Second  Order, 

Aysgarth^  September  6th. — The  thermometer  screen  is  now  much 
sheltered  by  a  shrubbery  to  the  west,  but  I  did  not  think  it  advisable  to 
recommend  any  change.  Tlie  outfit  of  this  station  is  admirable,  and  the 
observations  are  carefully  taken. 

Bramley^  August  22nd. — This  is  a  new  station,  the  instruments  at 
which  ai*e  the  property  of  Mr.  C.  Bell,  of  Lockner  Holt,  Chilworth,  who 
is  obliged  to  discontinue  observing  for  the  present.  The  observer  at 
Bramley  is  Mr.  J.  Bartlett,  M.A.  He  is  most  enthusiastic  in  the  work,, 
and  the  station  promises  very  well  indeed.  I  found  the  wet-bulb  thickly 
coated,  and  requested  that  rain  water  only  be  used  in  future  to  moisten 
it.  A  hill  rises  immediately  behind  the  stations  which  must  affect  the 
direction  of  the  surfece  wind  when  from  any  point  between  South  and 
West.  The  thermometer  screen  is  on  the  Stevenson  principle,  but  not 
of  the  standard  pattern.     The  rain  gauge  is  not  quite  satisfactory. 

Cronkbourne,  Isle  of  Man,  August  29th. — This  is  an  excellent  station 
alike  for  position,  outfit,  and  management.  The  only  faults  I  noticed 
were  that  the  wet-bulb  had  too  much  muslin  upon  it,  and  that  on  the  day 
of  my  visit  the  sunshine  card  was  not  quite  accurately  set  in  the  groove. 

Durham^  September  5th, — Mr.  Carpenter  is  a  very  competent  and  careful' 
observer.  Everything  was  in  good  order  except  that  the  rain*gauge  was 
rather  loose,  and  that  the  grass  minimum  thermometer  had  about  1^-  of 
separated  spirit.  This  last  defect  I  rectified  and  Mr.  Cai^nter  promised 
to  ^TL  the  rain-gauge  firmly.  There  is  a  large  shrub  on  the  south  of  the 
thermometer  stand  (which  is  one  of  the  "Glaisher"  pattern)  and  close  to- 
it,  but  I  do  not  think  the  readings  are  much  afPected  by  it,  if  at  all. 

Epsoniy  July  27th. — ^The  observers  at  this  station  have  recently  beeD> 
changed.  Those  now  appointed,  who  are  students  at  the  college,  are- 
intelligent  lads,  with,  however,  no  knowledge  of  meteorology.  I  spent  a 
considerable  time  >\nth  them,  and  went  as  fully  as  possible  into  the  details 
of  the  work.  The  wet-bulb  was  very  improperly  mounted  and  the  grass 
minimum  had  spirit  separated,  which,  with  some  difficulty,  I  corrected. 
The  other  instruments  were  in  good  order.  Both  the  observers  set  and 
read  the  instruments  accurately  and  quickly. 

Gilcrtix^  near  Maryport,  September  1st. — This  is  a  new  station.  The 
barometer  has  a  large  error,  but  a  new  one  has  since  been  purchased 
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from  the  Office,  and  is  now  in  use.  The  outdoor  instruments  are  good, 
and  are  well  exposed  in  a  garden  at  the  back  of  the  house.  There  is  a 
difficulty  about  the  9  p.m.  readings,  but  I  hope  this  may  be  over- 
come. Mr.  Monk  house  in  not,  at  presenf,  sure  of  being  able  to  observe 
later  than  8  p.m.  The  observer  is  most  enthusiastic  in  the  work.  He 
reads  the  instruments  accupately  and  quickly,  and  I  think  useful  observ- 
ations may  be  expected  from  this  station.  The  rain-gauge  was  not 
quite  firmly  fixed. 

Heysham  Hall,  August  31st. — The  exposure  of  the  outdoor  instnmients- 
at  this  station  is  not  quite  satisfactory.  The  thennometer  screen  is  in  a 
kitchen  garden,  rather  too  near  a  greenhouse,  and  on  the  day  of  my  visit 
was  sheltered  by  some  tall  chrysanthemums,  in  pots,  which  it  was  pro- 
mised should  be  removed.  Th3  screen  is  too  small,  and  I  gave  instructions 
that  the  dry-bulb  and  wet-bulb  thermometers  should  be  brought  away 
from  the  back  louvres,  against  which  they  at  present  rest.  The  screen 
was  placed  over  fine  cinders,  but  Mr.  Lomas  promised  to  replace  these 
w^th  grass.  The  observer  has  been  in  the  habit  of  setting  the  barometer 
from  •  02  to  •  03  in.  too  low,  but  this  error  will  not,  I  think,  be  repeated. 

Manchester,  August  28  th. — This  station  was  in  excellent  order. 
Mr.  Hazzlewood,  the  manager  of  the  Corporation  Depot,  in  the  Oldham 
Koad,  where  the  observations  are  taken,  was  absent  from  Manchester^ 
but  I  saw  the  deputy  observer,  and  went  over  the  details  of  the  work 
carefully  with  him,  giving  such  instructions  as  were  necessary. 

It  is  a  misfortune  that  arrangements  cannot  be  made  for  evening 
readings  at  this  very  well  managed  station. 

Prestwich,  August  27th. — At  this  station  the  position  of  the  out  door 
instruments  has  been  entirely  changed.  They  now  stand  in  the  front  of 
the  asylum,  perhaps  a  quarter  of  a  mile  away  from  the  old  site,  and  on 
the  ground  about  15  feet  higher.  The  present  position  is  exceedingly 
good,  the  instruments  were  in  excellent  order,  and  the  observation^, 
appear  to  be  very  carefully  attended  to.  A  new  thermometer  screen  is: 
now  in  use.  The  sky  was  quite  overcast  at  the  time  of  my  visit,  and  I 
was  unable,  therefore,  to  test  the  adjustment  of  the  sunshine  recorder. 
There  are  some  newly -planted  shrubs  near  the  instniments,  but  these- 
Dr.  Clunn  promised  should  be  kept  low. 

St,  Helens^  August  28th. — All  the  instruments  were  in  good  order 
and  the  observations  are  taken  with  care.     The  thermometer  screen,, 
however,  stands  over  limestone  chippings,  and  I  requested  that  these 
might  be  replaced  by  turf.     Tiiis  Dr.  Robertson  (who  personally  takes, 
the  observations)  promised  to  try  and  get  done.     The  obsei*ver  hopes- 
soon  to  obtain  a  sunshine  recorder. 

Seahatn,  September  5th. — All  the  instruments,  including  the  barometer,, 
are  at  the  cemetery,  and  Mr.  Leith,  the  superintendent  of  the  cemetery, 
takes  the  observations,  while  Mr.  Aird  fills  up  the  sheets.  I  inet  both 
gentlemen  and  carefully  tested  Mr.  Leith's  readings.  He  read  the 
barometer  a  little  in  error  at  first,  but  this,  I  think,  will  not  be  repeated. 
The  thermometer  screen  was  so  much  sheltered  by  a  young  tree  to  the 
south  of  it  (and  right  over  it)  that  I  advised  its  removal  to  a  better  site 
which  I  pointed  out.  Mr.  Aird  promised  to  have  the  change  made  at 
once.  The  grass  under  the  thermometer  screen  was  quite  long,  and  the  • 
wet-bulb  was  coated  with  deposit. 


Sheffield^  September  8ih.— Everjihing  vras  in  excellent  order  at  this 
station,  and  the  obserrationB  are  made  with  great  care  and  intelligence. 
The  thermometer  screen  is  very  well  ezpoeed  on  a  lawn  in  front  of  the 
moseumy  but  a  flagstone  is  placed  underneath  it.  This  I  recommended 
should  be  covered  with  a  mat,  so  as  to  reduce  as  far  as  possible  the  effect 
of  radiated  heat.  The  barometer  is  a  Fortin,  and  the  surface  of  the 
mercury  was  rather  dull.  Pipe  water  has  sometimes  been  used  to 
moisten  the  wet-bulb,  but  it  was  promised  that  in  future  only  rain  water 
or  distilled  water  should  be  employed  for  this  purpose. 

TeaUffff  September  11th.— -I  spent  a  considerable  time  at  this  station 
and  went  into  details  of  the  work  pretty  fully  with  the  observer,  Bev.  S. 
Lewin,  M.A.  The  worst  feature  about  the  station  is  the  frequent 
unpunctuality  of  the  evening  observations,  but  this  I  fear  cannot  be 
wholly  avoided.  The  wet-bolb  was  dirty  and  not  quite  properly 
mounted. 

Yorkf  September  7th« — ^The  thermometer  screen  at  this  station  is 
sheltered  by  trees  growing  to  the  south  and  south-west  which  cut  off  the 
sun's  rays  m>m  the  screen  from  about  1  p.m.  In  consequeuce,  the  after- 
noon maximum  is,  I  believe,  often  missed.  A  much  better  site  for  the 
screen  is  available  nearer  the  rain-gauge,  and  I  recommend  that  efforts  be 
made  to  effect  a  change.  The  screen  is  overcrowded  with  lostruments 
and  in  consequence  the  maximum  temperatures  reported  by  telegraph  are 
usually  higher  than  those  shown  in  the  monthly  reports,  sometimes  by 
as  much  as  3^  or  4°.  The  wet-bulb  was  dirty.  The  rain-gauges  are 
1  foot  9  inches  high,  but  being  informed  they  had  always  been  nt  the 
same  height  I  recommended  no  change.  Mr.  Wright  seemed  anxious 
to  do  well. 


Stations  of  the  Third  Order. 

Alnwick  CastUy  September  3rd. — The  temperatures  hitherto  sent  us 
are  from  a  large  Six's  thermometer  hung  outside  the  library  window, 
22  feet  above  the  ground.  I  dismounted  this  instrument,  and'on  testing 
it  in  water  in  the  usual  way,  found  it  to  be  sensibly  correct.  There  are 
however,  other  thermometers  well  exposed  in  a  Stevenson  screen  in  the 
garden,  near  the  rain-gauge.  I  tested  these  also  and  found  them  to  be 
excellent  instruments,  I  was  informed  that  there  would  probably  be  no 
difficulty  in  having  the  observations  from  these  instruments  sent  to  us 
instead  of  those  from  the  ^*  Six,"  and  I  strongly  recommend  that  Mr. 
Willyams  be  asked  to  make  this  change.  The  temperatures  at  present 
reported  certainly  do  not  correctly  represent  the  climate  of  the  station. 
I  requested  that  the  long  grass  around  the  rain-gauge  might  be  cut 
shorty  and  this  it  was  promised  should  be  done. 

Bawtry  (Hesley  Hall),  September  10th. — ^The  instruments  used  for 
the  observations  sent  to  the  Of&ce  were  in  good  order.  Mr.  Whittaker 
thinks  of  purchasing  a  sunshine  recorder  and  an  anemometer,  and  at  his 
request,  I  advised  as  to  the  positions  for  these  instruments. 

Durham. — Everything  was  in  good  order  at  this  station  except  that 
the  rain-gauge  was  rather  loose,  and  that  the  grass  minimum  thermo- 
meter had  about  1^  of  separated  spirit. 

3farAf^  i?a^«n,  September  11th. — This  station  supplies  only  rainfall 
observations.     I  found  the  rain-gauge  looee  and  not  quite  level,  but  these 
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defects  I  corrected.     The  exposure  is  not  quite  satisfactory,  the  gauge 
beiog  sheltered  to  some  extent  by  the  garden  walls,  &c. 

North  Allerton^  September  6th. — This  station  supplies  only  rainfall 
observations.  The  rain-gauge  in  its  present  position  is  much  sheltered, 
but  there  is  a  much  better  site  available  which  I  pointed  out,  and  which 
I  hope  may  be  adopted.  The  measuring  glass  needs  a  correction  of 
-{-  *  01  inch,  which  Mr.  Stead  regularly  applies. 


PlwposED  Station. 

Solihull  J  near  Birmingham,  September  1 2th. — This  is  a  new  station, 
not  yet  accepted  by  the  OflBce  ;  Mr.  Boothroyd,  the  observer,  has  bought 
a  good  set  of  outdoor  instruments,  but  has,  as  yet,  no  barometer.  The 
exposure  of  the  instruments  is  good,  and  I  think  the  observations  are 
very  carefully  taken.  The  thermometer  screen  at  present  is  rather  too 
near  the  house,  and  I  selected  a  better  site,  to  which  it  was  promised  the 
screen  should  be  at  once  removed.  Mr.  Boothroyd  cannot,  at  present, 
promise  9  p.m.  observations,  but  I  recommend  the  station  be  accepted 
as  one  of  the  Third  Order,  or  for  Weekly  Weather  Report  purposes. 


Barometer  Comparisons,  1894. 


SriTioifs. 


Inspector's 
Standard 

Barometer 
corrected 

(Adie. 
B.T.779). 


A  jsgBrth  • 

Bawtry   (Hesley 
Hall). 

Bramley  - 

Cronkboame 

Dnrbam  • 

Gilcnu  - 

HeyBham  Hall 

Manchester 

North  Shields 

Prestwich 

St.  Helens 

Seaham  - 

Sheffield  • 

Tealby     . 

York     - 


Reporting 
Barometer 

un- 
corrected. 


SO' 055 

29*840  \ 

30-180  I 

20*995  ! 

29-546  ' 
30*095 

29*990  ; 


Check 
Barometer 

un- 
corrected. 


30*088 
29'830 


Reporting  Barometer. 


Correction 
required 
to  reduce 

to 
Inspector's 
Standard. 


Correction 

hitherto 

used. 


29-625 

29*534 

80*390 

80*416 

— 

29-815 

29*814 

— 

30-200 

30-200 

— 

29*796 

29*788 

— 

29*905 

1   29*790 

30*120 

30*123 

1 

— 

80*115 

30*101 

1 

30*028 


30*188  I         — 

29*996  '         — 
29-542  — 

30-086  '         —        I 
20-984  29*986    ! 


--009 
--026 

+  *001 
•000 
+  *007 
+  •116 
--002 
+  *011 
+  -017 
+  *010 
-•008 
-*001 
+  •003 
+  009 
+  *006 


-•017 

+  •002 
'000 
-•002 
+  •068 
-*006 
+  •001 

'000 
-009 
-014 
+  •001 
+  •004 
+  •007 


Rbmases. 


Mercunr  had  es- 
caped  during 
transit  of  inst. 
fh>m  Kew. 


Comparison  not 
Tei7  reliable 
owini^  to  diffi- 
culty in  hanging 
standard. 
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Thermometer  Comparisons,  1894. 


Corrections  to  be  applied  to  the  readings  of— 


STATIONS. 

1 

1  Stondard 
corrected 

I 

Dry 
Bulb. 

Wet  ■ 

Bulb. 

j 

Spai-e 
Therm.- 

Max. 
Therm. 

Min.    Grass 
Therm.  Min. 

Bescases. 

5012). 

1 

1 

!      - 

I 

61*8 
62*8 

1 
-0-6 

-0-3  ' 

1 

— 

1 

1 

Alnwick  Cutle-| 
Ajrsgarth- 

0-0 
-0-8 

0-0 

-0*3 

O'O 

_    1 
i 

~    I 

Six's      maximum 
and  minimum. 

Instruments      in 
Stevenson 
screen. 

Bawtry    (Hesley 

Hall). 
Bramley  " 

fi7-3 

eo'i 

-0-7 

1 

+0-1 

+01  ' 

_ 

-0*5 
.  -0*2 

+0*1 
+1*1 

^^ 

Cronkbourne 

63*2 

-0*5 

-0*5 

— 

-0*2 

+0*4 

— 

Durliam  - 

53-7 

-0*6 

-0-6 

— 

-0*4 

+0*4 

+0-1 

Bpaom  • 

Gilcrux    • 
Heysham  Hall    - 

M-6 
08*2 
64*2 

-0*2 
-0-2 
-0*4 

-0*2 
-0*2 
-0-2 

^^m 
^a^ 

-0*1 
-0-3 
-0-3 

-0-2 
-0-1 
+  0*3' 

0*0 

+o-n 

-0*1 

Before  spfait  was 
got    back    cor- 
rection   was  + 
1*4'*. 

Manchester 

North  Allerton  - 
North  Shields    - 

67-5 

56-2 
57-6 

+0-3 
-0-3 

+0*2 

0*0 

— 

+0*4 

-0*1 
-0-4 

+0*4 

+0*7 
+0-8 

+0*6 

Earth       thermo- 
meters, 1  ft.  + 
0-2;  4ft. +  0*2. 

Six's  thermometer 
in  garden  stand- 

Prwtwich 

61*8 

-0-3 

-0*2 

— 

0-0 

-0-1 

St.  Helens 

68*7 

-0*2 

-0-2 

— 

-0*1 

+0*4 

— 

Seaham   - 

06*0 

-0-7 

-0*6 

— 

40*4 

+0*3 

— 

Sheffield. 

63'4 

-0-3 

-0*4 

— 

-0*2 

+0-1 

— 

Solihull   . 

66*8 

-0*1 

+0'1 

— 

+0*2 

+0*8 

— 

Tealby  - 

S9'6 

-0*2 

-0*2 

-0*2 

-1-2 

+0*5 

York 

64*3 

-0*7 

-0*6 

r 

-0*3 
-0-9 

+0*4 
+0*4 

— 

Maximum       and" 
minimum  tter- 
mometers      for 
Second     Order 
Return. 

IMtto    for     Tele- 
graphic Beporta. 

(Signed)        John  A.  Curtis. 
Inspection  of  Anemometers  at  Scilly  and  Holyhead. 


Sir, 


October  11th,  1894. 
I  beg  to  submit  herewith  reports  of  my  inspection  last  month  of 
the  anemometers  at  Scilly  and  Holyhead. 

I  am,  <&c. 
(Signed)        R.  H.  Curtis. 
R.  H.  Scott,  Esq.  F.R.S. 

Scilly,  September  4th-7th. — The  anemometer  had  been  partially- 
dismounted  on  August  ISth,  and  the  pencils  sent  to  Mr.  Munro  to  have 
silver  helices  substituted  for  the  brass  ones  hitherto  used.  (Minutes^ 
p.  84,  1893.) 
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I  found  those  portions  of  the  instrument  awaiting  me  at  Scilly, 
Mr.  Munro  having  returned  them  just  prior  to  mj  arrival. 

I  at  once  got  the  pencils  into  their  places,  and  by  the  evening  of  the 
4th  had  the  instrument  airain  at  work,  deferring  the  overhaul  of  the 
bearings,  &c.,  until  tlie  5th. 

I  found  the  anemometer  in  a  much  better  condition  than  it  was  in 
last  year,  and  Mr.  Hicks  had  apparently  kept  the  bearings  properly 
oiled,  and  followed  the  instructions  which  I  gave  him  on  that  occasion. 
A  mixture  of  paraffin  and  sperm  oil  which  I  then  used  had  kept  fluid 
and  clean,  and  seemed  to  have  answei'ed  very  well ;  but  the  paint  used 
last  year  had  not  stood  well,  and  the  whole  of  the  exterior  of  the 
instrument  again  required  to  be  painted,  and  this  I  requested  should  be 
done. 

I  dismounted  the  whole  of  the  instrament,  and  carefully  examined 
•every  part  of  it.  A  little  adjusting  was  required  with  the  new  pencils, 
and  I  also  made  a  small  alteration  in  setting  up  the  clock,  by  which  its 
going  was  improved.  Asbestoline  was  used  to  all  the  bearings,  and  the 
brake  box  was  also  filled  with  it,  all  the  old  oil  being  first  removed. 
The  observer  complained  that  it  was  difficult  to  entirely  prevent  the  rain 
from  reaching  the  recording  apparatus  during  south-easterly  gales,  and 
I  therefore  tried  to  improve  the  fitting  of  the  door,  and  I  think 
successfully. 

Since  the  inspection  the  instrument  has  gone  most  satisfactorily.  The 
silver  helices  answer  very  well  indeed,  the  traces  being  black  and  distinct 
and  thus  far  without  the  least  sign  of  a  faint  trace,  although  some  damp 
weather  has  been  experienced. 

Holt/heady  September  18th-22nd. — The  Robinson  anemometer  at 
work  here  was  made  by  Beck,  and  has  been  in  use  since  1869.  Some 
of  the  external  parts  have  been  renewed,  and  they  are  now  all  in  good 
condition,  but  the  recording  portion  of  the  Instrument,  besides  being  less 
conveniently  arranged  than  in  more  modern  instruments,  is,  after  its  25 
years'  constant  work,  in  a  less  satisfactory  state. 

The  anemometer  is,  however,  carefully  looked  after  by  Mr.  Davies, 
the  attendant,  under  Mr.  Cotton's  direction. 

I  had  been  asked  to  look  specially  for  the  cause  of  the  occasional 
failure  of  the  velocity  trace,  and  also  to  tiy  and  ascertain  the  cause  of  a 
large  time-error  commonly  shown  by  the  traces.  The  first  fault  I  found 
to  be  due  to  the  construction  of  the  instrument,  but  I  was  able  to  show 
the  observer  how  to  prevent  it  in  future ;  whilst  the  second  was  due  to 
the  fact  that  the  diameter  of  the  cylinder  was  too  small,  and  it  could  only 
be  got  over  by  causing  the  clock  to  gain  about  10  minutes  in  the  24 
hours,  which  was  therefore  done. 

The  entire  instrument  was  dismounted  and  carefully  examined  and 
cleaned,  and  was  left  in  good  order. 

I  would  beg  to  suggest  that  the  recording  portion  of  the  instrument, 
including  the  clock  and  cylinder,  should  be  returned  to  Munro  for 
renewal  and  repair.  The  an*aDgement  for  raising  the  pencils  is  a  bad 
one,  and  the  cause  of  the  occasional  loss  of  trace  ;  the  time  pricker  is 
useless,  and  gives  much  trouble  in  setting  the  sheets ;  one  of  the  pencils 
has  been  loailly  repaired,  and  the  spiral  is  not  quite  true,  and  there  is 
a  large  amount  of  *'  backlash  "  in  the  gearing.  The  rods  connecting  the 
reducing  gear  with  the  pencils  are  about  1 1  feet  long,  and  I  think  it 
would  be  an  improvement  to  cut  them,  and  insert  a  Hook's  joint  in  the 
middle  of  each ;  and  some  of  the  pivot  holes  of  the  clock  require  to  be 
xe-bushed. 


62  Report  of  the  Meteorological  CounciL 

The  exterior  portions  of  the  anemometer  need  re-painting,  and  the 
CAp  which  Gts  npon  the  top  of  the  lantern,  and  which  carries  the  pillar, 
required  to  he  oaolked  ;  Mr.  Cotton  promised  to  have  both  done. 

Before  leaving  Holyhead  I  noticed  that  the  vane  did  not  appear  to  be 
pointing  truly  into  '*  the  eye  of  the  wind,"  and  I  made  some  experiments 
which  I  repeated  with  Mr.  Cotton  to  test  the  truth  of  the  supposition. 
There  ^>peared  to  be  no  doubt  tliat  the  vane  was  not  correct,  and  that 
with  a  fresh  wind  from  £.  it  pointed  to  E.N.E. ;  the  velocity  being 
about  30  miles  per  liour. 

I  found,  howeve.r,  that  the  tower,  and  the  curved  top  of  the  lantern, 
caused  some  local  eddies  which  I  was  not  sure  I  could  properly  guard 
against  without  a  better  appliance  than  was  ready  to  mv  hand ;  but  Mr. 
Cotton  has  promised  to  test  the  matter  again  more  fully  with  such  an 
appliance  shortly,  and  any  alteration  of  the  pencils  has  been  deferred 
nntil  that  has  been  done. 


Bridled  Anetnometer. 

The  bridled  anemometer  had  not  been  dismounted  for  the  purpose  of 
being  cleaned  for  several  years,  and  some  parts  of  it  were,  therefore,  as 
might  have  been  expected,  in  a  very  unsatisfactory  state. 

The  oil  in  the  upper  box,  containing  a  set  of  friction  balls  which 
carried  the  entire  weight  of  the  cups  and  the  shaft,  had  become  of  the 
consistence  of  glue,  and  consequeutly  the  balls  could  not  revolve  and 
were  useless  for  the  purpose  they  were  intended  to  serve.  Congealed 
oil  had  also  to  be  cut  off  the  spindle,  and  in  addition  a  good  deal  of  oil, 
in  a  very  sticky  condition,  was  on  the  cords  which  carried  the  weights, 
at  the  part  where  they  wound  round  the  pulleys. 

I  first  of  all  dismounted  the  instrument  entirely,  and  had  every  part 
thoroughly  cleaned  and  properly  oiled.  Some  of  the  cups  were  badly 
dented,  apparently  by  stones  thrown  by  boys,  and  these  I  restored  to  their 
proper  shape  before  replacing  them.  I  found  also  that  the  friction  balls 
in  the  upper  bearing  fitted  too  tightly,  and  by  removing  one  ball  I 
greatly  improved  the  bearing. 

After  refitting  the  instrument,  I  proceeded  to  determine  the  true  zero 
point  of  its  scale.  I  was  shown  a  mark  upon  the  base  of  the  cylinder 
which  I  was  told  had  always  been  regarded  as  the  zero,  although  it  did 
not  appear  to  me  to  be  such  a  mark  as  an  instrument  maker  would  have 
put  for  the  purpose.  I  think  it  most  probable  that  originally  a  zero 
was  omitted,  and  that  the  mark  I  was  shown  was  made  empirically  by 
those  who  first  had  charge  of  the  instrument ;  or  it  may  even  have  been 
a  casual  mark  found  there  and  adopted  as  the  zero.  Before  leaving  I  cut 
it  into  the  metal  more  sharply. 

The  ** snails"  of  the  instrument  having  been  designed  to  give  a 
record  of  velocity,  and  not  of  pi-essure,  any  force  applied  to  the 
spindle  should  move  the  pencil  through  a  distance  proportional  to  its 
square  root. 

I  therefore  placed  upon  the  cylinder  a  sheet  of  paper,  setting  it  to  the 
mark  used  as  zero,  and  then  applied  to  the  cord  coming  from  the  pulley 
upon  the  spindle  (C)  a  series  of  weights,  attaching  them  to  the  cord  at  a 
Doint  about  midway  between  the  fixed  pulley  at  the  end  of  the  arm  (A) 
and  the  movable  pulley  (B)  carrying  the  weights  which  form  part  of 
the  instrument. 
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The  method  I  adopted  was  as  follows : — 


3 


k 

• 
* 

.L_L_| 

1    1 

^'     1 

The  weights  I  used  were  \  lb.,  1  lb.,  4  lbs.,  9  lbs.,  16  lbs.,  and  26  lbs., 
which  (with  the  exception  of  the  \  lb.  weight)  should  have  given  me  a 
series  of  equal  distances  between  the  points  at  which  the  pencil  came  to 
rest  The  experiment  was  made  with  the  pulley  on  each  side  of  the 
instrument  separately.  I  took  great  care  to  apply  the  weight  gradually, 
and  to  remove  it  in  the  same  way  ;  noting  the  point  at  whic.h  the  pencil 
came  to  rest  when  the  weight  was  removed  as  well  as  when  it  was 
applied.  The  cylinder  was  moved,  between  every  operation  so  as  to 
secure  a  distinct  record  of  each. 


64  Heport  of  the  Meteorological  Council. 

The  true  zero  should  be  five  times  the  meaa  di&tance  between  the 
points,  below  the  indication  made  by  the  pencil  when  the  25  lb.  weight 
was  applied ;  and  this  I  find  places  it  0*  7  inch  below  the  mark  hitherto 
uaed.  In  other  words,  the  velocities  hitheito  measured  are  all  about 
four  miles  too  low. 

I  found  that  there  is  a  verj  large  amount  of  friction  to  be  overcome 
in  the  instrument.  The  \  lb.  weight  produced  no  effect  upon  the  pencil 
at  all.  When  the  1  lb.  weight  was  applied,  no  movement  took  place 
until  the  instrument  had  been  well  tapped,  to  overcome  the  friction. 
With  the  4  lb.  weight  the  pencil  stopped  at  a  point  equal  to  about  two 
miles  on  the  scale  below  the  position  it  assumed  after  being  tapped  ; 
but  with  the  heavier  weights  used,  tapping  produced  no  change  at  all  in 
the  position  of  the  pencil. 

The  point  to  which  the  pencil  returned,  when  the  weights  were  re- 
movedy  and  without  tapping  the  instrument,  was  practically  always  the 
same,  and  was  equal  to  the  position  to  which  a  pull  of  a  little  less  than 
2  lbs.,  Implied  to  the  spindle,  should  have  raised  it. 

The  cord  used  for  8up|iorting  the  working  weights  of  the  instrument 
is,  without  any  doubts  a  principal  cause  of  the  excessive  fnction.  It  is 
too  thick  for  the  pulley  (a  grooved  one)  upon  which  it  is  wound,  and  I 
could  distinctly  feel  the  '*  bite  "  of  the  double  cord  upon  itself  as  the 
weights  were  removed.  The  effect  was  no  doubt  increased  also  bv  the 
fact  that  the  cord  was  wet  with  oil.  As  I  have  already  stated,  I  found 
the  portion  of  the  cord  around  and  near  the  pulley  covered  Avith  sticky 
oil,  and  although  I  removed  this,  and  had  it  well  washed  with  paraffin, 
it  of  course  remained  quite  wet. 

To  remove  this  source  of  error,  I  beg  to  propose  that  a  wire  cord  be 
substituted  for  the  one  no^v  in  use.  I  have  obtained  and  tried  two  or 
three  samples  of  wire  cord,  and  have  found  one  which  possesses  quite 
enough  flexibility,  with  plenty  of  strength,  for  the  purpose,  and  as  it  is 
of  only  about  one-half  the  diameter  of  the  present  cord,  there  would  be 
ample  room  for  it  on  the  pulleys.  In  addition  to  this,  it  could  be  kept 
clean  from  oil,  which  is  always  liable  to  find  its  way  down  the  spindle 
from  the  bearings  above. 

I  re-weighed  and  pkinly  marked  all  the  weights  used  for  loading  the 
instrument ;  as  also  the  movable  pulleys,  which  form  part  of  the  load. 

I  found  that  the  load  hitherto  used,  and  which  amounted  on  both 
pulleys  to  16  lbs.  14  ozs.,  was  not  distributed  on  both  sides  as  equally  as 
was  desirable  ;  and  I  therefore  readjusted  the  weights  so  that  the  pull 
on  each  pulley  should  be  practically  the  same.  To  do  this,  I  was 
obliged  to  increase  the  total  load  to  18  lbs.  6  ozs.,  which  will  necessitate 
malang  another  scale  for  future  anemograms  -,  this,  however,  can  be 
readily  done. 

I  also  instructed  the  observer,  in  the  case  of  exceptionally  heavy  gales, 
to  increase  the  gross  load  to  25  lbs.  8  ozs.,  in  order  to  prevent  the  spindle 
from  making  a  complete  revolution,  which  would  render  the  record  use- 
less. The  extra  load  will  not  be  used  for  moderate  gales,  and  is  to  be 
removed  as  soon  as  the  weather  modemtes. 

With  regard  to  the  time  Ecale,  I  found  that  the  reason  why  the 
hydraulic  arrangement  for  lowering  the  cylinder  could  not  be  got  to  act 
less  quickly  (it  now  takes  20  minutes  to  run  down)  is  because  of  leak- 
age past  the  piston.  This  could  be  got  over  by  re-picking  ;  or  it  should 
be  a  very  inexpensive  matter  to  obtain  from  the  clock  a  more  open  scale 
than  that  now  in  use,  by  adding  another  wheel  and  pinion  to  the  present 
g;>indles,  to  lower  the  cylinder  in  six  hour?. 
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I  took  with  me  an  arrangement  to  fix  to  the  arm  of  the  instrument, 
to  enable  a  pen  to  be  used  for  the  trace  instead  of  a  pencil.  I  found 
that  the  wire  arm  for  carrying  the  pen  had  been  ma'Ie  so  lone  that  it 
vibrated  too  much,  when  moved  by  the  wind,  to  allow  of  a  steaay  trace 
being  obtained.  I  had  not  time  to  alter  it  myself,  but  I  explained  what 
was  required,  and  Mr,  Cotton  undertook  to  see  the  alteration  made, 
when  I  think  it  will  act  satisfactorily. 

(Signed)        R.  H.  Curtis. 

Reports  of  Inspection  of  the  Observatories  and 

Anemograph  Stations. 

Kew  Observatory,  Richmond,  Surrey, 
Dear  Mr.  Scott,  October  16th,  1894. 

I  beg  to  forward  you  the  reports  by  Mr.  Constable  and  myself 
on  the  observatories  and  anemometer  stations  we  have  inspected,  with 
list  of  expenses,  &c. 

I  am,  &c. 
(Signed)        Charles  Chree. 

Aberdeen  Observaiort/,  visited  August  14th  and  15th. — ^The  anemo- 
meter has  been  recently  painted.  It  was  dismounted,  cleaned,  and 
freshly  lubricated.  The  sheet  showing  results  of  orientation  is  attached. 
The  barograph  and  thermograph  clocks  were  oiled ;  they  appeared  clean 
and  were  working  satisfactorily.  The  surface  of  the  mercury  in  the 
standard  barometer  is  a  little  dirty,  but  Mr.  Boswell  does  not  find  this 
interfere  with  his  readings.  The  thermograph  screen  has  been  pro* 
tected  with  wire  netting,  according  to  recent  instructions  from  the 
Meteorological  Office.  By  comparisonwith  my  Kew  standard  in  water 
at  60°,  the  following  corrections  were  found  for  the  thermometers : — 

Correctioii. 

Dry  standard,  597  -            -            -  -  —0*1 

Wet      ,,895                -                -  .  -0-7 

Maximum,      1002  ...  -  +0-1 

Minimum,      5056                -                -  -  +03 

The  tube  from  the  funnel  to  the  receiver  of  the  Beckley  rain-sauge 
was  in  a  somewhat  patched  condition  ;  it  was,  however,  intended,  I  was 
told,  to  fit  a  new  tube  shortly.  Otherwise  the  instrument  appeared  in 
a  satisfactory  condition. 

Glasgow  Observatory^  visited  August  16th. — The  anemometer  was 
shifted  in  spring  on  to  an  iron  framework,  a  little  to  the  east  of  the  dome, 
the  cups  being  now  some  3^  feet  higher  above  the  ground  than  previously. 
The  instrument  had  been  thoroughly  seen  to  before  its  re-erection,  and, 
as  the  lubricant  appeared  in  good  condition,  I  judged  it  unnecessary  to 
dismount  it.  The  sheet  with  the  results  of  the  orientation  is  attached. 
Advantage  was  taken  of  the  presence  in  the  observatory  of  an  experienced 
clockmaker  to  have  the  anemograph,  barograph,  and  thermograph  clocks 
all  thoroughly  cleaned.  A  comparison  with  my  Kew  standard  in  water 
at  56^°  gave  the  following  corrections  to  the  thermometers : — 

Correction. 

Dry  standard,  708  -            .            .            .  6o 

Wet        ,,711  -               -               -  +01 

Maximum,  45904  -            -            -            -  +0-1 

Minimum,    63942  -                -                -  +0*1 

E    86950.  fi 
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The  Becklej  rain-gauge  appeared  in  good  order.  The  assistant^ 
however,  pointed  out  that  discharge  occurred  when  by  the  trace  con- 
siderably less  than  0*2  inch  rain  had  &lleQ.  This  appeared  due  to  the 
pencil  pressing  too  heavily  on  the  paper,  as  on  reducing  the  pressure  fiur 
results  were  obtained. 

Ketc  Observatory, ^A\\  the  self-recording  instruments  have  been 
-cleaned  and  attended  to  as  usual. 

(Signed)        Charles  Chbes. 

Alnwick  Castle,  visited  Jnly  30th  and  August  1st. — The  anenu>ineter 
is  kept  well  oiled,  and  an  examination  of  the  bevelled  wheels  and 
bearings  of  the  shafting  showed  that  their  lubrication  was  properly 
attended  to. 

I  found  that  a  blade  of  one  of  the  direction  fans  was  broken  off  at  the 
HSoUar.  This  quite  destroyed  the  balance  of  the  fan  and  made  the  action 
very  sluggish. 

It  had  been  proposed  to  have  it  removed  from  the  spindle  and  sent  to 
the  maker  to  be  put  in  proper  order,  and  advantage  was  taken  of  my 
Tisit  to  dismount  it  for  tiiis  purpose.  The  exposure  of  the  instrument 
is  very  good,  except  from  the  N.E.,  where  the  wall  at  that  angle  of  the 
tower  rises  above  the  other  portions,  and  in  high  winds  from  that 
•quarter  must  cause  strong  eddies  and  sudden  oscillatioDfi  in  the  direction. 

Verification  of  the  orientation  is  difficult  owii^  to  \h»  Yesrj  larg<e 
amount  of  shafting  employed,  but  I  returned  again  on  August  1st  and 
further  improved  the  general  working  of  the  instrument,  and  the 
orientation  is  now  fairly  good. 

The  advantage  of  having  the  exact  times  of  changing  entered  on  the 
sheets  was  pointed  out,  and  it  was  readily  agreed  that  these  entries 
should  be  made  on  future  curves. 

North  Shields,  visited  July  31st. — All  exterior  parts  of  the  instrument 
which  can  be  readily  reached  are  kept  carefully  oiled,  but  owing  to  its 
position  surmounting  chimneys  on  the  lighthouse  it  soon  becomes 
covered  with  soot,  <&c.,  and  I  took  the  opportunity  of  obtaining  regular 
assistance  here,  to  entirely  dismount  and  thoroughly  overhaul  every 
part,  both  exterior  and  interior. 

The  orientation  was  checked  and  found  good,  and  the  check  marks 
will  be  found  on  the  anemograph  curve  for  July  3  Ut- August  1st,  which 
was  sent  to  the  Meteorological  Office  next  day. 

Captain  Harrison  was  instructed  to  check  the  orientation  regularly,' 
and  to  duly  forward  the  oriented  sheets. 

Yarmouth^  visited  August  3rd. — The  anemometer  appears  to  be 
systematically  lubricated  and  attended  to,  and  was  in  good  order.  All 
necessary  cleaning,  &c.,  was  done,  the  orientation  was  found  to  be 
satisfactory  and  the  check  lines  will  be  found  on  the  anemograph  curve 
for  August  3rd-4th. 

This  sheet  also  shows  three  curves  of  complete  revolutions  of  the 
"velocity  spiral,    made  after   taking    down   the   recording   part,   and 
improving  the  irregular  marking  which  often  occurs  here. 

Considerable  time  was  given  to  this,  and  the  action  is  now  much 
l)etter,  but  I  am  afraid  there  will  always  be  a  tendency  to  a  recurrence 
of  this  uneven  marking  of  the  velocity  trace.  I  drew  attention  to  the 
4ibsence  of  "  pricker  "  marks,  but  to  make  these  distinct  with  the  present 
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pricker  is  difficult,  as  it  is  an  old  type  made  of  soft  steel,  and  the  long 
arm  bends  over  if  mnch  pressure  is  used,  but  I  made  it  as  firm  as  possible, 
and  improved  the  point. 

Falmonthy  visited  August  8 th-lOth. — The  barograph  and  thermograph 
were  in  good  order,  but  the  clock  escapements  of  both  instruments 
required  cleaning  and  fresh  oiling,  which  was  done,  and  all  lenses  care- 
fully wiped. 

The  dials  of  both  of  these  clocks  have  been  re*plated  since  my  last 
inspection,  and  are  very  much  improved. 
The  ^^  air-hole  "  of  barograph  was  found  quite  cleai*. 

Anemogi*aph. — All  exterior  parts  are  kept  well  lubricated  where  pos- 
sible, but  I  found  the  oil  in  the  container  in  which  the  direction  rollei'^ 
W6rk  was  rather  thick  and  dirty.     The  whole  was  removed,  rollers, 
&c.,  washed  in  paraffin,  and  the  container  filled  up  with  new  asbestos 
lubricant. 

All  other  parts  were  thoroughly  overhauled,  and  clock,  &c.,  cleaned. 

The  orientation  was  checked  and  found  good. 

TheBeckley  rain-gauge  was  also  dismounted  and  cleaned. 

The  tops  of  SDme  of  the  wooden  stakes  securing  the  check  rain-gauge 
were  found  to  have  perished,  these  were  replaced,  and  gauge  carefully 
levelled. 

The  scale-values  at  present  in  use  are — 


o 


Dry-bulb,  upper  zero     -        82*5        Lower  zero        -     16*6 
Wet    „  „  -        81-0  „        „  -     18-0 

and  the  values  engraved  on  the  ivory  scales  are — 

Barograph  1  inch  -  -  -     ==  1  *  o25  inches. 

Thermograph,  dry-bulb  10°  -  -     =  0*734       „ 

„  wet     „  -  -       -      ;N"o  value  given. 

The  thermometers  were  compared  with  my  Kew  standard  at  62°,  and 
the  following  corrections  determined  :— 

Dry  bulb,   383         -     '  -             -            -  =  —  0°55 

Wet     „      388     -             -  .            -     -  =  —0-30 

Maximum,  M.0. 104  -  -             -          -  =  -  040 

Minimum,  M.O.308       -  -            -     -  =      O'OO 

Radcliffe  Observatory^  Oxford^  visited  August  30th. — I  examined  the 
various  self-recording  meteorological  instruments  and  clocks,  and  found 
everything  in  fii*st-class  order.  The  working  of  the  exterior  portions  of 
the  anemograph  was  also  examined  and  proved  very  satisfactory. 

The  following  corrections  to  the  thermometers  in  use  were  determrned 
by  comparison  with  my  standard  at  60°  F. : — 

o 
Thermograph,  wet-bulb  standard,  575    -  •     =     —0'  15 

„              dry     „         „            576-  -  =  — 0*10 

Wet-bulb  thermometer,  B.T.  1709     -  -    -  =  — 0-2u 

Dry     „                „              „     1710         -  -  =  -0.20 

Maximum           „           M.O.  356     -  -    .  =  —0-30 

Minimum             „               „      363         -  -  =  -}-0'10 

Orass  minimum  „          70852            -  -     •  =  0-00 

(Signed)        E.  G.  Constable. 

£  2 
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Kew  Observatory', 
Dkar  Sir,  October  27th,  1894. 

I  HA^^  the  honour  to  submit  herewith  my  report  to  the  Meteoro- 
logical GouDcil  regarding  their  self-recording  instruments  at  the 
observatories  and  anemograph  stations  inspected  on  the  days  named. 

Stonyhursty  September  18th-l9tb. — Since  the  last  inspection  (Sep- 
tember 25th-26th,  1823)  the  anemometer  at  this  observatory  has  been 
refitted  with  new  recording  apparatus.  My  attention,  however,  was 
called  by  the  Reverend  W.  Sidgreaves  to  the  direction  trace,  which  was 
not  altogether  satisfactory,  being  at  times  very  fiunt.  I  acoordinglj 
dismounted  the  pencil,  and  found  that  the  spindle  upon  which  it  turned 
was  gritty  and  the  oil' rather  thick ;  this  was  cleaned,  and  afterwards  the 
action  of  the  pencil  was  much  improved. 

The  extomal  parts  of  the  instrument  were  examined  and  found  to  be 
well  lubricated,  and  in  every  way  satisfactory. 

The  orientation  was  duly  examined. 

Both  the  barograph  and  thermograph  clocks  were  taken  to  pieces 
and  cleaned,  and  new  cords  attached  to  the  weights. 

The  clock  dials  having  become  tarnished  through  age,  it  was  difficult 
to  distinguish  either  the  figures  or  graduations,  and  in  consequence  the 
observer  experienced  considerable  difficulty  in  correctly  setting  the 
hand  to  time.  Advantage  was  taken  of  the  instruments  being 
dismounted  to  remove  the  dials  and  send  them  to  Mr.  Munro  for 
re- silvering. 

Wire  netting  has  been  fitted  to  the  thermograph  screen  in  accordance 
with  the  instructions  issued  by  the  Council. 

The  rain-gauge  was  dismounted,  and  the  new  Stonyhurst  lifter  (which 
had  recently  been  supplied  by  the  Meteorological  Office)  fitted  and 
adjusted  to  the  instrument,  the  clock  was  also  cleaned  and  a  new  line 
attached  to  the  weight. 

The  various  thermometers  were  compared  with  the  Kew  standard 
No.  682  and  found  to  have  the  following  coiTections  at  55°  Fahr. : — 


o 


Dry-bulb  standard,  No.  619  -  -  00 

Wet    „          „        No.  382      -  -  -0'3 

Maximum,  1525     -                 >  -  O'O 

Minimum,  B.T.,  501     -            -  -  +0-3 

I  also  tested  the  maximum  and  minimum  thermometers  on  the 
Glaisher  stand  and  found  the  corrections  to  be*- 

o 

Maximum,  7310     -  -  — 0*5 

Minimum,  48587  -  -  -     —01 

Fleetwood,  September  20th-21st. — Here  the  anemometer  was  work- 
ing well,  and  on  dismounting  the  external  parts  the  oil  was  found  in  a 
satisfactory  state  ;  all  parts  of  the  instrument  were  cleaned,  and  the 
l>earings  replenished  >vith  fresh  asbestos  lubricant. 

On  examining  the  direction  fans,  two  of  the  blades  were  discovered 
to  be  loose,  but  these  I  had  re-soldered  before  leaving.  The  cup  arms 
and  stays  did  not  show  any  signs  of  wear. 

The  clock  was  taken  to  pieces  and  cleaned,  and  the  direction  pencil 
also  carefully  examined  and  adjusted  in  order  to  remedy,  if  possible,  the 
failure  of  the  pencO  in  marking  continuously.  Some  difficulty  was 
experienced  by  the  observer  in  clamping  the  cylinder,  which  would 
account  for  the  differences  shown  between  the  curves  and  the  times 
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noted  of  starting  the  instrument.  I  had  an  extra  washer  fitted  to  the 
damp,  so  that  the  cylinder  does  not  now  slip,  and  at  the  same  time  a 
new  pin  was  fitted  to  the  driving  wheel  on  the  clock  spindle. 

On  the  25th  of  March  last,  a  flagstaff  about  95  feet  in  height,  was 
erected  by  the  Town  Commissioners  on  the  ''  Mount,"  some  30  feet  to 
the  E.N.E.  of  the  anemograph,  but  as  the  halliards  are  at  least  25  feet 
above  the  cups,  1  do  not  think  that  the  results  will  be  materially  affected 
when  the  wind  is  blowing  from  that  direction. 

The  orientation  was  duly  examined  and  found  correct,  and  Mr.  Gaulter 
was  asked  to  forward  from  time  to  time  an  "  Orientation  "  paper  to  the 
Meteorological  Office. 

F(frt  William^  September  24th-25th. — All  the  instruments  at  this 
observatory  were  in  good  order. 

The  barograph  and  thermograph  clocks  were  cleaned,  as  weU  as  the 
lenses  and  condensers,  and  new  lines  fitted  to  the  weights.  Some  little 
difficulty  was  experienced  in  adjusting  the  thermograph  light  stop,  but 
by  adding  an  additional  weight  to  the  lever,  its  action  was  much 
improved,  and  it  has  since  worked  satisfactorily. 

The  rain-gauge  was  examined,  but  as  it  had  only  quite  recently  been 
pat  together  by  Mr.  Omond  the  clock  did  not  require  cleaning. 

In  order  to  slightly  extend  the  range  of  the  float,  a  little  mercury 
was  added  to  the  cistern,  and  the  pencu  readjusted. 

Squeezes  of  both  the  self-recording  and  check  rain-gauge  funnels 
were  taken,  and  are  sent  herewith. 

The  following  were  found  to  be  the  corrections  at  55°  Fahr.  to 
the  yarious  thermometers  in  use : — 

Dry-bulb  standard,  671  -  -  -  0^0 

Wet    „          „        672        -  -  -  —0-2 

Maximum,             1092-  -  -  -»-0  1 

Minimum,              1822        -  -  -  -HO- 8 

Barograph  thermometer,  'K.O.,  6-90  -  —  2  •  1 

Attached    thermometer    (to  the  standard 

barometer),  No.  72222  -  -  —0-2 

As  the  minimum  thermometer  read  suspiciously  low  it  was  taken  off 
the  scale,  and  the  chamber  wanned  by  means  of  a  lamp.  It  was  then 
placed  in  a  vertical  position  for  some  two  hours,  when  the  following 
odrrection  was  determined : — 

Minimum,  No.  1322  -  -  ^     +o^4 

DeemesSy  Orkney  ^  September  28th-29th. — ^The  anemograph  here  was 
found  to  be  maintained  in  excellent  order,  the  bearings  of  all  parts  being 
well  oiled  and  in  good  condition. 

Mr.  Spence  reported  that  the  external  parts  of  the  anemograph  as 
well  as  Uie  hut  had  been  recently  painted. 

I  had  the  instrument  dismounted  and  carefully  examined  the  cup, 
arms,  and  fans,  but  these  did  not  show  any  marked  signs  of  wear.  Two 
oil  screws,  however,  are  missing. 

After  cleaning  and  replenishing  the  bearings  with  fresh  asbestos 
lubricant  the  orientation  was  examined,  and  the  observer  was  instructed 
to  orientate  the  instrument  once  a  month  and  forward  the  results  to  the 
Meteorological  Office. 
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The  clock  was  also  cleaned  and  the  whole  of  the  recording  apparat«i9 
dismounted  and  attended  to. 

Armaghy  October  5th-6th. — At  this  obserTatory  the  anemograph  was 
much  in  need  of  cleaning,  as  it  had  not  been  dismounted  since  the 

*' AH  Hk  est«md  pordonsof  ^e  instrameat  were  taken  to  pieces  attd* 
the  thick  oil  removed,  after  wliich  asbestos  lubrickflt  was  supplied  to  alF' 
the  bearing.    The  recording  pencils  were  also  examined  and  cleaned, 
and'  endeavours  were  made  to  improve  the  action  of  the  velocity  pencil, 
which  does  not  mark  satisfactorily  in  light  winds,  but  I  fear  the  defeetf- 
is  inherent  in  the  instrument.     The  clock  having  comparatively  recently 
been  cleaned  it  only  required  oiling,  but  Dr.  Dreyer  stated  that  it 
occasionfmy  stopped.     On  examination,  I  found  that  it  had  been  geared 
up  too  tightly  to  the  recording  cylinder,  this  was  put  right. 

The  orieQiation  ^^  tested  and  found  correct,  and  the  sheet  is  sea^i » 
with  this  report.  j 

The  rain-gauge  was  entirely  dismounted,  the  clock  taken  to  piecaa* 
and  cleaned,  and  a  new  cord  attached  to  the  weight. 

Mottntjoy  Barracks^  Dublin^  October  8th-9th.— The  lubrication  .of 
the  externid  parts  of  the  anemograph  was  not  satisfactory,  the  instru- 
ment not  having  been  dismounted  since  March  1892,  the  oil  had  become 
viscous  and  the  friction  balls  much  impeded,  so  that  all  parts  had  to  be 
taken  to  pieces  and  well  cleaned  with  paraffin. 

The  box  containing  the  oil  dampers,  to  which  the  direction  shaft  is 
geared,  was  also  taken  to  pieces  and  the  reservoir  filled  with  asbestos 
lubricant,  afterwards  the  apertures  at  the  ends  of  the  brass  cylinders 
through  which  the  oil  passes  were  carefully  adjusted,  so  as  to  keep  the 
vane  steady  to  the  wiud's  direction. 

The  clock  was  cleaned  and  the  orientation  tested,  and  the  observer 
was  instructed  to  perform  the  operation  monthly  and  send  the  result  to 
the  Meteorological  Office. 

The  time  of  starting  and  stopping  the  instrument  noted  on  the  sheets 
is  local  and-  not  G.M.T. 

Valencia,  October  llth-13tli. — As  in  the  case  of  Armagh  and 
Mouiitjoy,  the  instruments  here  greatly  needed  cleaning,  not  havii^ 
been  dismouutcKl  since  their  erection  in  March  1892,  at  the  new 
observatory. 

The  clocks  of  both  barograph  and  thermograph  were  OTerhauIed  and 
cleaned,  and  new  lines  attached  to  the  weights,  also  the  lenses,  con- 
densers, &c.  received  the  usual  attention,  and  the  position  of  the  zero- 
dots  was  changed  to  the  winter  values. 

Mr.  Cullum  drew  my  attention  to  some  stray  light  which  fell  upon  the 
thermograph  cylinder.  On  examination  I  found  that  it  came  through  a 
certain  part  of  the  wet-bulb  tube,  the  black  of  which  had  flaked  off.  This 
part  was  re-blackened  and  some  cardboard  shields  fitted  to  both  lenses 
as  a  further  protection  to  keep  out  reflected  light.  Subsequent  photo- 
graphic sheets  showed  that  the  stray  light  had  been  effectually  blocked 
out. 

In  both  instruments  special  attention  was  given  to  the  light  shutters, 
which  had  not  been  working  well.  These  were  cleaned  and  the  leVer 
weights  carefully  adjusted,  after  wliich  their  action  was  greatly- 
improved,  and  it  is  hoped  that  they  will  now  work  satisfactorily. 
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The  thermometers  were  compared  and  found  to  require  the  following, 
corrections  at  55"^  Faht.  :— 

Dry-bulb  standai^,  399  -  -  -        ■  .  >.  •  —  o«7 

Wet      „       „  473   -  -  -  -      .     — 0-3 

Maximum,  M.O.,  1003  -  -  -  -        00 

Minimum      „     2497     -  -  -  -       -     +0-4* 

Standard  barometer,  attached  thermometer,  71062      -     —0*  1 
Barograph  thermometer  (no  number)  >  -  -     —2*0 

*As  the  correction  to  the  minimum  thermometer  was  rather  large^ 
the  tube  was  dismounted  and  the  chamber  end  warmed  over  a  lamp.  It 
was  then  placed  in  a  vertical  position  for  some  time,  when  the  following 
correction  was  obtained  : — 

Minimum,  2497         -  -  -  -  -        6-0 

Wire  netting  has  been  fitted  to  the  thermograph  screen  in  accordance- 
with  the  instructions  issued  by  the  Meteorological  Council. 

The  rain-gauge  was  examined  and  a  slight  adjustment  made  in  the  fall 
of  the  float. 

On  dismounting  the  anemograph,  I  found  that  the  oil  in  the  direction 
bearing  had  become  very  viscous,  this  was  removed  and  fresh  asbestos . 
lubricant  added.  The  other  parts  of  the  instrument  were  also  cleaned^ 
but  we  were  unable  to  disconnect  the  cups  from  the  velocity  spindle,  as 
the  collar  through  which  the  spindle  passes  had  become  so  incrusted 
with  rust,  <&c.  After  repeated  efforts,  the  cups  and  spindle  were  taken 
to  the  local  blacksmith,  who  succeeded,  after  making  the  collar  and  shaft 
red  hot,  in  removing  the  cups. 

The  instrument  was  put  together  and  re-started  between  7  and  8  p.m., 
but  the  orientation  was  not  examined  till  the  next  morning  (October  13). 
when  it  was  found  correct. 

The  recording  parts  were  generally  examined,  and  the  pencil  bearings 
oiled. 

The  direction  fans  are  a  good  deal  corroded  and  new  ones  will  be 
required  before  long.  I  would  respectfully  suggest  that,  perhaps,  copper 
fans  would  be  an  improvement,  as  sheet  iron  so  rapidly  corrodes. 

(Signed)         T.  W.  Bakeb. 
R.  H.  Scott,  Esq.,  F.R.S. 


72  litjport  of  the  MeteorolcHjival  Council, 


APPENDIX  VI. 

Method  of  Dbalikq  with  TELsaaAPHic  Weatheb 

Intelligence. 

The  operations  connected  with  the  preparation  and  issne  of   the 
Forecasts  and  Storm  Warnings  have  not  undergone  anj  material  change. 
Full  details  will  be  found  in  Appendix  X.  to  the  Report  for  1891. 

Daily  Weather  Report. 

The  Office  receives,  when  the  telegraphic  communications  are  perfect, 
sixty  reports  each  morning,  seventeen  each  afternoon  (except  on 
Sundays),  and  twenty-nine  each  evening,  the  arrangement  of  wluch  is 
explained  in  the  Annual  Reports  for  recent  years. 

The  change  made  during  last  year  in  the  Daily  Weather  Report,  by 
the  insertion  of  Reports  &om  the  Azores  (forwarded  by  the  courtesy 
of  the  Portuguese  Meteorological  Authorities),  is  still  in  force.  The 
Report  fills  four  large  quarto  pages,  as  it  has  for  several  years  past. 

The  standing  portions  (maps,  &c.)  are  printed  in  blue,  and  the 
information  for  each  day  is  in  black. 

The  Monthly ''  Correction  and  Addition  List "  is  published  as  before. 

The  subscription  for  the  Report  is — 

Far  delivery  by  hand^  where  feasibley  £2 per  annum; 
„  ^  book  post  £1         „ 

An  early  issue  of  MS.  copies  of  the  observations  and  remarks  can  be 
supplied  at  the  rate  of  21.  10«.  per  annum.  Arrangements  can  also 
be  made  for  the  supply  of  charts  drawn  from  the  8h.  a.m.  or  6b.  p.m. 
observations,  such  as  appear  in  the  ''  Times.'' 

Wesklt  Weather  Report. 

The  Weekly  Weather  Report,  which  has  appeared  since  February 
1878,  and  was  re-arranged  at  the  commencement  of  1890,  is  prepared 
for  the  calendar  week,  Sunday  to  Saturday.  It  is  published  regularly 
on  Thursdays  and  is  illustrated  by  three  maps  for  each  day.  These, 
like  the  DaUy  Reports,  show  tlie  outline  of  the  land  and  sea  in  blue, 
but  the  information  in  black.  The  maps  show  (1)  for  8  a.m.,  the 
temperature,  weather,  and  sea  disturbance;  and  (2)  for  8  a.m.  and 
6  p.m.,  the  distribution  of  pressure  and  the  winds,  over,  and  on  the 
coasts  of,  Europe.  The  information  on  the  first  and  second  pages  of 
each  report  consists  of  observations  of  Temperature  and  Rainfall  made 
at  77  stations,  the  individual  values  for  which  are  given  on  the  second 
page  of  the  Report,  and  of  Sunshine  records  taken  at  49  stations. 

Tables  of  Accumulated  Temperature^  designed  to  give  persons 
engaged  in  agriculture  better  means  of  estimating  the  manner  in  which 
vegetation  is  affected  by  temperature  than  that  afforded  by  the  more 
usual  methods  of  treating  the  readings  of  the  thermometer,  are  still  pub- 
lished on  the  fii-st  and  second  pages,  and  show  for  each  week,  and  for  the 
whole  period  from  the  beginning  of  the  year,  the  weekly  and  pro- 
gressive values  respectively,  of  the  combined  amount  and  duration  of 
the  excess  or  defect  of  the  air  temperature,  above  or  below  a  suitably 
fixed  standard,  or  base  temperature.    The  base  value  adopted  is  42^  Fahr. 

Accumulated  Temperature  is  expressed  in  Day-degrees ;  a  Day- 
degree  signifying  1^  F.  of  excess  or  defect  of  temperature  above  or 
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below  the  base  (42^  F.)  continued  for  24  hours,  or  any  other  number  of 
degrees  for  an  inversely  proportional  number  of  hours.  An  explanation 
of  the  rules  by  which  it  is  obtained  will  be  found  in  the  Annual  Report 
for  1889,  while  full  details  as  to  the  facts  on  which  the  rules  are 
founded  are  published  in  Appendix  II.  to  the  Quarterly  Weather  Beport 
for  1878. 

In  addition  to  the  reports  from  the  Telegraphic  Reporting  Stations,  and 
the  returns  from  certain  self-recording  Observatories,  weekly  schedules 
from  66  volunteer  observers  are  used,  the  names  of  the  stations  and 
observers  being  given  in  Appendix  XL,  p.  84. 

An  early  copy  of  the  MS.  of  the  report  is  prepared  on  Tuesday  in 
every  week,  and  the  summary  on  its  first  page  is  sent  to  several 
papers  on  that  evening ;  the  printed  copies  of  the  complete  report  are 
ready  for  sale  on  Thursday  afternoon. 

Appendices^  4^.  to  the  Weekly  Weather  Reports. 

Two  Appendices,  I.  and  11.,  have  appeared,  similar  to  those  for 
recent  years.  The  Monthly  Summary  Supplement  ^ves  the  average 
values  for  Pressure,  Temperature,  Rainfall,  and  Bright  Sunshine 
of  the  current  month,  and  the  difference  between  these  values  and  the 
means  for  the  corresponding  months  in  a  long  series  of  years,  together 
with  the  number  of  days  on  which  rain,  snow,  hail,  thunder  &c.,  &c. 
oocurred,  and  the  number  of  days  on  which  the  wind  blew  from  the 
eight  principal  points  of  the  compass. 

Issue  of  Forecasts. 

There  was  an  important  development  in  this  work  in  1894,  the  Board 
of  Agriculture  having  forwarded  the  3.30  p.m.  daily  forecasts  to  the 
raral  parts  of  six  counties  as  explained  at  p.  12. 

Remarks  on  the  actual  state  of  the  weather,  and  Forecasts  for  not 
mtre  than  one  day  in  advance^  are  prepared  at  the  Meteorological  Office 
as  under : — 

On  Week  Days.* 

(1.)  At  11  a.m.  (from  the  morning  reports),  for  the  24  hours  ending 
at  Noon  on  the  day  following  the  date  of  issue.  These  are 
intended  especially  for  the  early  editions  of  the  evening 
papers,  for  the  dubs,  and  for  exhibition  at  certain  selected 
stations.    See  page  9. 

(2.)  At  3.80  p.m.  (from  the  morning  and  afternoon  reports),  for  the 
day  following  that  of  issue.  This  set  of  forecasts  is  not 
intended  for  publicadon  in  newspapers,  but  a  copy  is  exhibited 
regularly  at  the  door  of  the  Meteorological  Office,  and  during 
the  Hay  Harvest  they  w^re  telegraphed  to  about  28  well-known 
agriculturists,  to  be  made  known  in  their  neighbourhoods  (see 
p.  10),  and  to  the  Board  of  Agriculture  for  transmission  to 
certain  counties  in  England  (see  p.  12). 

(3.)  At  8.30  p.m.  (from  the  8  a.m.,  2  p.m.,  and  6  p.m.  reports), 
for  the  civil  day  following  that  of  issue.  These  are  supplied 
gratis  to  any  newspaper  or  news  agency  which  may  apply  for 
them,  and  send  for  them  regularly.  A  very  large  number  of 
the  more  important  papers  and  news  agencies  avail  themselves 
of  this  advantage. 


*  Good  Friday  and  Christmas  Dcty  are  reckoned  as  Sondays, 
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[SSiWt  the  doorB  of  the  Meteoro- 
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l.lBittjn  which  13  not  subslaatially 

^^^ront  of  the  Office  flhowing 
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:o  the  cost  of  telegraphy. 

irn  up  at  1 1  a.m.,  for  all  the 

Is^abficription  of  ten  shillings 

„  Iglo  Clubs  situated  in  or  near 

'^^^Side  for  delivery  at  a  greater 
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Inquiries  as  to  the  Weather. 

Inquiries  Feesonallt  or  by  Messenger. — Any  person  applying  at 
the  Meteorological  Office  between  1 1  a.m.  and  8  ^  pwm.  on  week  dajfl^ 
and  between  7  p.m.  and  8  p«m»  on  Sundays^*  can  be  supplied,  in 
writing,  with  the  latest  information  in  the  possession  of  the  Office  and 
with  the  latest  forecast  issued  for  any  specified  district,  on  payment  of 
one  shilling  for  each  inquiry. 

Inqxtiries  bt  Letter. — Application  may  be  made  by  letter,  enclosing 
thirteen  pence  iu  stamps  if  the  reply  is  to  be  bi/  post,  and  one  shilling 
in  stamps,  in  addition  to  the  cost  of  the  reply  (consisting  of  ten  words, 
exclusive  of  the  address)  if  the  reply  is  to  be  dy  telegraph. 

Inquiries  by  Telegraph. — Any  person  may  obtain  by  telegraph 
from  the  Meteorological  Office  the  latest  information  as  to  the  weather 
in  any  district  of  the  United  Kingdom  by  payment  of  a  fee  of  one 
shilling  in  addition  to  the  cost  of  a  telegram  and  reply  to  any  post 
office.  The  telegram  containing  the  inquiry  must  be  addressed  as  follows : 


To 


Weather, 

London. 


The  payment  for  the  reply  should  be  for  at  least  ten  words  m  addition^ 
to  the  address. 

Application  may  also  be  made  for  similar  information  to  be  sent 
either  by  telegraph  or  post  on  some  future  specified  day. 

Checking  of  Forecasts  and  Storm  Warnings. 

The  forecasts  and  storm  warnings  issued  by  the  Office  are  carefully 
checked  by  being  compai*ed  with  the  conditions  actually  experienced 
during  the  time  to  which  they  refer.     The  method  adopted  was  fully 
explained  in  the  Annual  Report  for  1891,  and  the  results  for  1894L 
will  be  found  on  pp.  10  and  14. 

In  order  to  render  the  information  in  the  possession  of  the  Office  as  to 
the  weather  experienced  on  our  coasts  still  more  complete,  the  Council 
have,  as  in  preceding  years,  obtained  from  the  various  Lighthouse 
Boards  the  original  log-books  from  some  of  the  most  exposed  light- 
ships and  lighthouses.  They  again  express  their  cordial  thanks  for 
the  co^-operation  so  readily  granted  to  them  by  these  Boards. 


Good  Friday  and  Christmas  Day  are  reckoned  as  Sundays. 
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BSPOBT  ON  THE  Ck>MPABlSO!f  OF  THE  FORECASTS  ISSUED  AT  8h.  30in.  p.m. 
WITH    THE     WeATHEB    SUBSEQUEITTLY    EZPERIENCEDy   for    the    12 

Months,  April  1894  to  March  1895.     The  results  are  for  the 
United  Kingdom  as  a  whole. 

The  letters  used  have  the  following  signification : — 

a  =:  complete  success.  I      c  =  partial  failure. 

b  =  partial  (more  than  half)  success.     |      d  =  total  failure. 

The  checking  has  been  conducted  on  the  same  system  as  that  em- 
ployed in  previous  years,  t.e.,  each  forecast  has  been  considered 
unoer  the  separate  headings  of  ''  Wind  "  and  '<  Weather/'  but  the 
results  of  the  8.80  p.m.  Forecasts  only  are  here  published. 

The  first  column  gives  the  per-centage  of  success  in  "  Wind,''  the 
second  in  ^  Weather,"  and  the  third  the  average  of  the  other  two. 

The  Summary  for  the  various  districts  is  given  at  page  10. 
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Per-centages. 

• 

Wind. 

Weather, 

Average. 

a+lb. 

a 
The  entire  year               ^ 

d 

52 

28 

14 

6 

60 

26 

9 

5 

56 

27 

12 

5 

83 

APPENDIX  VIII. 

Telegraphic  Weatheb  Intelliqenge. 

The  Meteorological  Office  issues  notices  of  atmospherical  disturbances 
on  or  near  the  coasts  of  the  British  Islands  (free  of  charge)  to  ports 
and  fishing  stations  recommended  by  responsible  local  authorities. 

The  fact  that  one  of  these  notices  has  been  received  at  any  station 
is  made  known  by  hoisting  a  black  canvas  cone,  3  feet  high  and  3  feet 
wide  at  base,  which  has  the  appearance  of  a  triangle  when  hoisted. 
The  telegram  directing  the  cone  to  be  hoisted  should  be  exhibited 
near  the  signal  staff. 

At  dusk,  whenever  a  signal  ought  to  be  flying  if  it  were  daylight,  a 
night  signal,  consisting  of  three  lanterns  hung  on  a  triangular  frame, 
may  be  hoisted  in  place  of  the  cone. 

The  Meteorological  Office  supplies  the  canvas  cone,  but  does  not 
undertake  to  supply  the  lanterns.  In  all  cases  the  local  authorities 
must  undertake  the  charges  incidental  to  the  hoiflting  of  the  signal, 
such  as  flagstaff  and  gear,  oil,  &c.,  and  also  as  to  the  keeping  of  the 
apparatus  in  repair,  painting,  &c. 

The  following  la  a  list  of  the  stations  at  which  the  signals  are 
hoisted : — 


[CanHnued. 
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Repcyiii  of  the  Meteorological  Council. 


NORTH. 


WEST. 


Scotland*  N.£. 

Lerwick. 

Scalloway. 

Dunrosuiess. 

StromnesB. 

Kirkwall. 

Holbom  Head. 

Dannet  Head. 

Wick. 

Avocb. 

Invemefls. 

Nairn. 

Bnrgfaead. 

Lossiemouth. 

Buckie. 

Port  Enockie. 

Collen. 

Portsoy. 

Banff. 

Fraserburgh. 

Peterhead. 

Aberdeen. 


SC0TLA3^D,   E. 

Stonehaven. 

Montrose. 

Broughty  Ferry. 

Dundee. 

St.  Andrews. 

Anstruther. 

Pittenweem. 

Wemyss,  West. 

Burntisland. 

Grangemouth. 

Bo'ness. 

GraatoB. , 

Newhaven. 

Leith. 

Fii»herrow. 

Dunhar. 

Cockbumspath. 

St.  Abb's  Head. 

Eyemouth. 


Ireland,  S.W. 

New  Boas. 

Dunmore,  East. 

Dnngarran. 

Tooghal. 

Queenttown. 

Passage. 

Cork. 

Klnsale. 

Do.   (Old  Head). 

Castletownshend. 

Brow  Head. 

Tralee. 

Limerick. 

Galway. 


lRBLAin>,  N.W. 

Kathmullan. 
Malin  Head. 
Portrush. 
Port  Ballintrae. 


laigH  Sea. 

Belftat. 

Birr  Point 

Donaghadee. 

Howth. 

Kingstown. 

Ramsey  (I.  of  M.). 

Donglaa 

Castletown 

SiUoth. 

Maryport. 

Worlungton. 

Whitehaven. 

Barrow. 

Mprecambe, 

Fleetwood. 

Blackpool. 

L3rtham. 

Preston. 

Southport. 

Liverpool. 

Runcorn. 

Connsh's  Quay. 

Fenmaenmawr. 

PortPenrhyn. 

Port  Dinorwic. 

Carnarvon. 

Holyhead. 


SOUTH. 


EAST. 


St.  George's 
Channel. 

AberystwyUi. 
Milford. 


England,  S.W. 

Sciiw. 

St.  Sensen. 

Newlyn,  West 

Peniaace. 

The  Liisrd. 

Falmouth. 

Pendennis. 

Mevagissey. 

Devonport 

Plymouth. 

Prawle  Point. 

Teignmonth. 

Ezmouth. 


EnglanDi  S« 

Guernsey. 

St.  Helier's 

(Jersey). 
Gorey  (Jersey). 
Weymouth. 
Poole. 
Cow^s. 
Ryde. 
St.  Catherine's 

Point 
Portsmouth. 
Southampton. 
Hamble. 
Littlehampton. 
Brighton. 
Newhaven. 


England,  S.E. 

Eastbourne. 

Hastings. 

Rye. 

Sandgate. 

Folkestone 

Dover. 

Ramsgate. 

North  Foreland. 

Margate. 

Faversham. 

SheemesA. 

Chatham. 


England,  B. 

Harwich. 

Ipswich. 

Southwold. 

Yarmouth. 

Cromer. 

Sheringham. 

Lynn. 

Sutton  Bridge. 


England,  N.E. 

Bopton. 
Cleethorpes.  ' 
*  Grimsby, 
Goole. 
Hull. 

BfidlingtoaQuay* 
Flamborough 

Head.»         -•• 
FU^« 
Whitby. 
Redcar. 

Hiddleahrough. 
West  Hartlepool. 
Sunderland. 
South  Shields. 
Tynemouth.  . 
Cullercoats.  * 
Berwiekt  «•  on  *• . 

Tweed,. 


£Caniinued^ 
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NORTH. 

WEST. 

SOUTH. 

EAST. 

Scotland,  N.W. 

Bristol  Channel. 

Stomoway. 

Pembrey. 

Port      of     Ness 

Llanelly. 

(Island of  Lewis). 

Swansea. 
Briton  Ferry 
Porthcawl. 
Penarth. 
Cardiff. 

Do.  Barry  Dock. 

Scotland,  W. 

Newport 

Glasgow. 

Weston-super- 
Mare 

Greenock. 

Rothesay. 

Campbelton. 

Girvan. 

Ballantrae. 

JwllM  C 

Bumham. 

Bridgewater. 

Ufracombe. 

Limdy  Island. 

Barnstaple. 

Appledore. 

Boscastle. 

Port  Isaac. 

Newquay. 

Hayle. 

•s. 

St.  Ives. 
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FiBHEBT  BaROMETEBS. 

List  of  Places  supplied  with  Fishebt  Babometebs. 

Shetland  Isles. — Balta  Sound,  Uja  Sound,  Burravoe,  Nesting, 
Lerwick,  Sandsair,  Scalloway,  Symbister. 

Orkney  Isles ^Westray,  Papa,  Burray,  Kirkwall. 

Scotlandy  east  coast. — Duncansbay,  Freswick,  Auchengill,  Keiss, 
Ackergill,  Staxigoe,  Wick,  Lybster,  Dunbeath,  Portmahomack, 
Cromarty,  Avoch,  Nairn,  Burghead,  Portessie,  Port  Enockie,  Portsoy, 
WhitehiUs,  Gardenstown,  Rosehearty^  PituUie,  Fraserburgh,  Inveral- 
lochy,  Pointlaw,  Findon,  Portlethen,  Skateraw,  Stonehaven,  Arbroath, 
Broughty  Ferry,  St.  Andi-ews,  Crail,  Cellardyke,  St.  Monance,  Burnt- 
island^ Newhaven. 

England,  east  coast, — Berwick,  North  Shields,  South  Shields, 
Sunderland,  West  Hartlepool,  Staitbes,  Scarborough,  FUey,  Flamborough, 
Bridlington  Quay,  Withernsea,  Hull,  Lynn  (2),  Wells,  Gorleston, 
Lowestofl,  Orford  Haven,  Woodbridge  Haven,  Harwich,  Brightling- 
sea.  West  Mersea,  Maldon,  Margate,  Deal,  Eingsdown,  Dover. 

England,  south  coast. — Bognor,  Ryde,  Bembridge,  Brixton,  Ather- 
field,  Ventnor,  Yarmouth  (Isle  of  Wight),  Gorey  (Jersey),  Haslar 
Hospital,  Poole,  Weymouth,  PortUmd,  Budleigh  Salterton,  Exmouth, 
Cawsand,  Mevagissey,  Gorranhaven,  Devoran,  Portscatho,  Penryn, 
Durgan,  Porthallow,  Falmouth,  Coverack,  Newlyn  (2),  Mousehole. 

England,  south-west  coast.St,  Ives,  Hayle,  Port  Isaac,  Boscastle, 
Bideford,  Burnham,  Highbridge,  Weston-super-Mare. 

Wales, — Briton  Ferry,  Swansea^  Angle,  Milford,  Aberystwyth, 
Nevin,  Carnarvon. 

England,  north-west  coast. — ^Fleetwood,  Morecambe,  Maryport. 

Isle  of  iKfan.— Douglas,  Port  St.  Mary,  Peel  (2). 

Scotland,  south-west  coast. — Port  Patrick,  Stranraer. 

Ireland,  east  co<ut. — Cushendall,  Belfast,  Bangor,  Groomsport, 
Donaghadee,  Ardglass,  Warren  Point,  Carlingford,  Greenore,  Dundalk, 
Malahide,  Howth,  Kingstown  (2),  Bray,  Wicklow. 

Ireland,  south  coast. — ^Dunmore  East,  Dungarvan,  Crosshaven, 
Kinsale,  Union  HaU,  Castletownsend,  Baltimore,  SchuU  (2),  Crookhaven, 
Castletown  (Berehaven),  Lawrence  Cove,  Ballydonegan,  Ballycrovane. 

Ireland,  west  coast. — ^Valencia,  Dingle,  Trtdee,  Tarbert,  Eilcredane, 
Eilronan,  Spiddal,  Cleggan,  Elly  Bay,  Ballyglass,  Ballycastle  (Co.  Mayo), 
Donegal,  Tribane,  Killybegs,  Teelin,  Malinmore,  Portnoo,  Burton  Port, 
Eincaslagb,  Bunbeg. 

Ireland,  north  coast. — Dunfanaghy,  Rathmullen,  Buncrana,  Malin 
Head,  Moville,  Greencastle,  Portstewart,  Portrush,  Port  Ballintrae, 
Bdlycastle  (Co.  Antrim). 

Scotland,  west  coast. — Tarbert  (Loch  Fyne),  Campbeltown,  Carra- 
dale,  Portree,  Armadale  (Isle  of  Skye),  Isle  of  Soay,  Plockton, 
Gruinard,  Ullapool,  East  Mey,  Stroma. 

Hebrides. — Stomoway,  Portnaguiran,  Obb,  Yaltos,  Carloway,  Ness. 
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APPENDIX  X. 

Methods  followed  ik  dealing  with  Meteorological   Returns 
FROM  Land  Stations  in  the  British  Isles. 

These  stations  are  of  seven  classes,  as  stated  on  page  17. 
I. — Observatories  continuously  observing  all  the  Meteorological  Elements, 

Hourly  measurements  of  the  curves  obtained  from  the  self-recording  Returns  from 
instruments    at    the    observatories    of    the   Office   are  made  by  the  o^«»"^^°"®*- 
observers  at  each  station,  on  printed  forms  supplied  for  the  purpose^ 
which,  together  with  the  curves,  are  forwarded  to  the  Office  weekly. 
They  comprise  measurements  of  the  barograms,  of  the  dry  bulb  and  wet- 
bulb  thermograms,  of  the  anemograros,  and  of  the  rain-gauge  curves. 

The  measurements    are    subjected  to    a  careful    examination  In  Euminatfoxk 
order  to  ensure  as  far  as  possible   their  accuracy,   and   the  revised  ^  J**^*™*' 
regulations  which  have    been  adopted    to  secure    this    end  will    be 
found  in  the  Report  of  the  Office  for  1890.    They  comprise  rules  for 
the  guidance  of  observers*  as  well  as  of  the  assistants  charged  with 
the  examination  of  the  work  at  the  Office.    Attention  need  be  called 
here  to  only  two  of  these  rules,  viz.,  (a)  the  use  of  subsidiary  sheets 
on    which  are   entered  the  results  of  a  second  set  of  measurements 
of  the  curves  made  after,  and  quite  independently  of,  the  first  set, 
and  with  a  different  form  of  scale,  the  two  sets  of  measurements  being 
afterwards  compared  together,  and  any  differences  found  inquired  into 
and  set  right ;  and  {b)  the  re-measurements  of  the  curve  made  by  the 
assistants  at  the  Meteorological  Office,  and  which  always  amount  to 
40,  and  in  doubtful  cases  to  many  more,  per  month,  for  each  element. 
The  attention  of  the  observers  is  always  drawn  to  such  errors  as  may  Results  of 
be  detected,  and  to  any  failures  in  the  continuity  of  the  curves  arising  JUJJrtto***"  *"** 
from  failure  of  the  light,  stoppage  of  the  clock,  defective  photography,  GouncU. 
faulty  action  of  the  wet-bulb  thermometer,  &c. ;  a  report  containing  the 
results  of  the  examination  of  each  Observatory  being  also  submitted  to 
the  Council  periodically.    The  curves  and  tabulations  are  eventually 
bound  and  stored  in  the  Office. 

In  connexion  with  this  work  should  be  mentioned  the  general  watch  General  supers 
which  has  to  be  kept  over  the  working  of  the  observatories  and  of  the  obserratorj 
instruments,  not  only  to  secure  uniformity  amongst  them  and  observance  ^^''^■ 
of  rules,  but  also  to  guard  against  small  changes  which  are  liable  to 
occur  at  certain  times,  especially  with  the  thermographs,  and  which  may 
affect  the  scale- values  of  the  instrument  or  the  datum  lines  used  for  the 
tabulation  of  the  curves.    About  twiee  a  year  this  work  calls  for  special 
examination,  entailing  some   considerable  time  and  occasionally  the 
engraving  of  new  scales  for  measuring  the  curves.        « 

Method  of  dealing  with  the  Numerical  Besults  from  the 

Self-recording  Obsertatories. 

In  dealing  with  the  tabulations  the  first  step  is  to  go  over  the  sheets  inteipoiationr 
and  fill  up  by  interpolation,  wherever  possible,  any  gaps  or  breaks  in  the 
continuity  of  the  record. 

The  records  having  been  made  as  complete  as  possible,  are  then  used 
for  the  calculation  of  daily  and  hourly  mean  values,  for  periods  of  five 
days,  calendar  months,  and  for  the  year ;  which,  together  with  other 
data  obtained  from  the  same  source,  are  published  under  the  title  of 
''  Hourly  Means  of  the  Headings  obtained  from  the  Self-recording 
"  Instruments  at  the  Five  Observatories  under  the  Meteorological 
**  Council."  The  volume  for  1891  is  almost  ready  for  issue,  and  that 
for  the  year  1892  is  also  in  the  press.     See  p.  19. 
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11. — Anemographic  Stations  at  which  the  Wind  is  recorded 

continuously. 

The  anemograins  received  from  Alnwick  Castle,  Deertiess,  Dublin, 
Fleetwood,  Holjbead,  North  Shields,  Scilly,  and  Yarmouth  ai-e  regu- 
larly ezamioed  and  tabulated  in  the  Office,  and  the  sheets  boimd  up 
in  volumes.  Besides  special  inquiries  on  legal  and  other  points  that 
from  time  to  time  arise,  and  in  which  these  documents  are  of  high 
importance,  the  tabulations  are  alwa^'s  employed  in  the  preparation  of 
the  various  Reports  issued  by  the  Office.  They  are  also  r^ularly  used 
in  the  checking  of  the  Storm  Warnings. 

III. — Barograph  Stations  at  which  the  Atmospheric  Pressure  is 

continuously  recorded. 

These  stations  are  for  the  most  part  either  telegraphic  reporting 
stations  or  stations  of  the  second  order.  The  instrument  in  most 
general  use  is  Richard's  self-recording  aneroid.  At  the  telegraphic 
stations  the  record  is  first  used  to  inform  the  observers  ns  to  the  changes 
which  have  occurred  since  the  last  observing  hour,  and  these  changes, 
when  large,  are  I'eported  by  wire  to  London,  and  are  used  in  preparing 
the  forecasts.  The  carves  themselves  are  forwarded  to  the  Office 
weekly  and  are  stored  for  future  use. 

IV . — Sunshine  Stations  at  which  the  duration  of  Bright  Sunshine 

is  continuously  recorded. 

The  daily  records  of  sunshine  which  are  now  received  from  48 
Stations  in  the  British  Islands  are  examined  generally,  to  guard  against 
accidental  changes  in  the  adjustment  of  the  instruments.  Notes  ex- 
plaining any  omission  or  accidental  defect  are  added  to  the  cards,  if 
required,  and  after  their  receipt  has  been  acknowledged,  they  are  duly 
stamped  and  dated  and  then  stored  in  the  Office. 

A  tabulation  of  these  curves  is  published  as  part  of  the  Weekly 
Weather  Report,  mentioned  in  Appendix  VI.,  and  for  those  stations 
which  are  also  Stations  of  the  Second  Order  the  monthly  totals  of  bright 
sunshine  in  hours,  together  with  the  percentages  of  its  possible  duration, 
are  published  as  Part  IV.  of "  Returns  from  Stations  of  the  Second 
Order.*'  Hourly  tabulations  are  made  of  the  returns  from  the  obser- 
vatories, and  the  mean  hourly  amounts  are  published  in  the  volumes  of 
''  Hourly  Means."  A  table  showing  the  daily  amount  of  sunshine  at 
Bunhill  Row,  one  of  the  London  stations,  is  also  prepared  quarterly 
for  the  Royal  Meteorological  Society. 

Y^-^  Telegraphic  Reporting  Stations. 

These  are  30  in  number,  and  the  particulars  as  to  the  observations 
taken  at  them,  and  the  methods  adopted  in  dealing  with  them,  will  be 
found  fully  detailed  in  Appendix  VII.  to  the  Report  for  1888-89. 

VI. — Land  Stations  of  the  Second  Order. 

Ever  since  the  year  1866  returns  of  more  or  less  completeness  have 
been  received  from  land  stations  in  the  United  Kingdom.  In  that  year 
there  was  only  one  station,  but  by  1871  the  number  had  increased  to 
15,  and  five  years  later  to  49,  including  14  stations  belonging  to  the 
Royal  Meteorological  Society,  copies  of  the  returns  firom  which  were 
sent  to  the  Office  under  a  special  arrangement  with  the  Society. 

At  the  end  of  March  1895  the  total  number  of  stations  was  74, 
including  15  belonging  to  the  Royal  Meteorological  Society  and  19 
belonging  to  the  Scotti^  Meteorological  Society. 
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The  stations  are  distributed  as  follows :  36  in  England,  3  in  Wales, 
"2S  in  Scotland,  and  12  in  Ireland. 

The  methods  followed  with  regard  to  the  examination  and  publishing 
of  these  returns  have  been  fully  detailed  in  previous  reports,  and  need 
not  now  be  repeated.  The  changes  introduced  into  the  volume  for  1 886 
have  been  continued  in  those  for  later  years.  These  refer  to  the 
barometer  readings,  which  are  now  given  at  station-level  instead  of 
being  reduced  to  the  mean  sea-level ;  and  to  the  humidity,  where  the 
depression  of  wet-bulb  is  shown,  the  international  forms  A  and  B  being 
modified  accordingly. 

The  Yolume  for  1891  contains  returns  from  70  stations. 

Arrangements  have  been  made  under  which  it  is  hoped  that  the* 
•  arrears  of  this  publication  will  be  rapidly  reduced. 

Reports   from    the    Irish   stations    are   regularly  supplied    to    the 
Registrar-General  for  Ireland  for  his  Weekly  and  Quarterly  Returns. 

When  an  application  for  the  adoption  of  a  new  station  is  received,  a  New  stations, 
schedule  is  forwarded  to  the  observer  containing  a  series  of  questioi^  aa 
to  the  outfit  of  the  station,  the  exposure  of  the  instruments,  and  the 
influence  likely  to  be  exerted  on  their  indications  by  surrounding  objects* 
such  as  houses  and  trees.  Only  mercurial  barometers  are  accepte<]^  and 
only  such  as  have  been  duly  verified.  All  thermometers  must  have  been 
•tested  at  Kew.  A  plan  of  the  station,  showing  the  positions  of  the 
instruments  with  regard  to  neighbouring  objects,  is  also  required. 

On  the  return  of  this  schedule  the  answers  are  considered,  and, 
-where  necessary,  alterations  are  ad\  ised. 

If,  however,  the  existing  arrangements  are  satisfactory,  tables  for 

^reducing  the  barometer  readings  to  32^  Fahrenheit  at  mean  sea -level  are 

•   prepared  and  duplicates  sent  to  the  observer,  together  with  a  set  of 

Hygrometrical  Tables,  and  a  copy  of  "  Instructions  in  the   Use   of 

Meteorological  Instruments." 

The  first  returns  are  compared  and  examined  with  special  care,  and  a 
report  of  the  result  of-  the  examination  is  forwarded  to  the  observer, 
with  instructions  how  best  to  improve  and  complete  the  returns. 

There  are  still  many  parts  of  the  British  Islands  very  poorly  repre- 
sented by  the  existing  stations,  and  any  information  for  these  district^ 
twould  be  valuable. 

VII.— Zranrf  Stations  of  the  Third  Order. 

These  are  63  in  number.  The  information  supplied  from  them  is,  in 
•some  cases,  similar  to  that  supplied  by  a  station  of  the  second  order,  but 
'taken  only  once  daily,  or  at  irregular  hours,  or  perhaps  less  complete. 
At  other  stations  less  detail  is  given ;  for  instance,  25  stations  furnish  only 
ithe  daily  rainfall.  All  the  information  thus  afforded  is  utilised  in  some 
way  or  other,  though  it  is  not  all  included  in  the  Office  publications. 
The  rainfall  values  are  copied  and  supplied  to  Mr.  Symons.  F.R.S.,  for 
publication  in  **  British  Rainfall." 

Inspection. 

The  Stations  of  the  Second  Order  are  regularly  inspected,  the  atten- 
tion of  the  inspector  being  directed  by  the  Office  to  any  special  point 
^hich  may  require  investigation. 

List  of  Stations. 

In  Appendix  XI.,  page  84^  is  given  a  complete  list  of  the  stations 
supplying  information  to  the  Office. 
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List  of  Stations  iu  the  Bbitish  Islands  from  which  Infobmatiox 
has  been  received  at  the  Mstborolooical  Office  daring  the  jear 
ending  March  3 1st  1895. 

The  Stations  marked  ^  # "  are  in  connexion  with  the  Scottish 
Meteorological  Society,  and  those  marked  "  41  *'  are  in  connexion  with 
the  Boyal  MeteorolcMgical  Society.  The  returns  from  these  Stations  are 
received  by  the  Office  undtir  an  arrangement  which  will  be  found 
detailed  in  previous  reports. 

In  certain  cases  where  the  position  of  the  actual  station  at  which 
the  Observations  have  been  taken  is  not  generally  known,  and  could 
not  be  readily  identified,  the  name  of  some  village  or  town  near  has  been 
inserted,  with  the  name  of  the  station  following  within  brackets. 

The  nature  of  the  information  received  from  each  station  is  indicated 
by  letters  as  follows  : — 

A.  Observatories, — Continuous  record  of  pressure,  temperature,  wind, 
sunshine  and  rain,  with  eye  observations  of  the  amount,  form,  and 
motion  of  the  clouds,  and  notes  on  tlie  weather. 

B.  Anemograph  Stations. ^^ContinvLOUB  record  of  the  direction  and 
velocity  (or  force)  of  the  wind. 

C.  Barograph  Stations. — ^Continuous  record  of  pressure. 

D.  Second  Order  Stations, — Regular  observations  at  9  a.m.  and  9 
p.m.  each  day,  local  time,  of  pressure,  temperature  (dry-bulb  and  wet- 
bulb),  wind,  cloud,  and  weather,  with  the  daily  maxima  and  minima  of 
temperature,  the  daily  rainfall,  and  general  remarks  on  the  weather. 

E.  Second  Order  Stations, — Monthly  means  and  summaries  on 
Form  B.  of  observations  taken  at  9  a  m.  and  9  p.m.,  each  day  as  above. 

F.  Climatological  Stations, — The  maximum  and  minimum  tempera- 
ture and  the  rainfall  for  each  day,  with  remarks  on  the  weather.  This 
information  is  sent  to  the  Meteorological  Office  each  week  for  use  in  the 
«•  Weekly  Weather  Report." 

G.  Third  Order  Stations. — Observations  of  the  same  kind  as  at 
Second  Order  Stations,  but  either : — 

(a)  less  full. 

(6)  taken  only  once  daily. 

(c)  taken  at  irregular  houra. 

R.  Rainfall,  Stations, — Daily  observations  of  the  amount  of  rainfall, 
with  remarks  on  the  weather. 

S.  Svnshine  Stations. — Continuous  record  of  bright  sunshine. 

T.  Telegraphic  Stations. — Regular  observations  at  8  a  m.  and  6  p.m. 
G.M.T.  (and  from  some  stations  at  2  p.m.  in  addition),  of  pressure, 
temperature,  wind  and  weather,  with  the  daily  maxima  and  minima  of 
temperature,  the  daily  rainfall,  and,  where  possible,  the  sea-disturbance 
at  8  a  m.  each  day  and  the  daily  amount  of  bright  sunshine.  This 
information  is  sent  to  the  Meteorological  Office  each  day  by  telegraph, 
for  use  in  the  "  Daily  Weather  Report "  and,  a«  required,  for  use  in  the 
«  Weekly  Weather  Report." 

W.  Sea-temperature, — Daily  observations  of  the  temperature  of  the 
sea  water. 
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Height 
in  feet 
above 

Nature  of 

Station. 

Lat. 

Long.    ; 

Observer. 

Infor- 
mation 

M.S.L. 

• 

supplied. 

Aberdeen  (Obserratory)   - 

W**lo'  N. 

2    6  W.  1 

46 

Prof.  C.  Niven 

A.T.O. 

n         (Cove  Boy) 

57    9    n 

2    5 

n 

— 

Coastguard  - 

W. 

Alnwick  Oastle 

05  26    „ 

1  43 

»t 

210 

Humphry  Willyams, 
for  the  Duke  of 
Northumberland. 

B.F. 

Ardrossao,  Ayrshire 
Arlinirton     Court,     Barn- 
staple. 

55  88    „ 

4  50 

1, 

16 

J.  W.  Mayes 

T. 

51    8    „ 

3  68 

»♦ 

613 

W.  Stowart,  for  Lady 
Chicbester. 

F. 

Armagh  Obeervatory 

54  21    „ 

638 

It 

106 

J.  L.  E.  Dreyer 

B.D.FJ3. 

Arran,  North.  Galw  ay 
Aysgarth  Vicarage,  Torks  - 

53    6    „ 

940 

>t 

, 

Coastguard  - 
Rev.  P.  W.  Stow     - 

G.W. 

64  18    „ 

1  58 

It 

646 

D. 

Bahama  Bank  Lightship 

54  20    „ 

4  13 

t* 

_ 

Light-keepers 

W. 

Ballantrae,  Ayrshire 

55    6    „ 

5    0 

n 

Coastguaiii  - 

W. 

BaIlydonegan»  Co.  Cork     • 
Bal&glass,  Co.  Majro 
Baltimore,  Co.  Cork 

5188    M 

10    3 

»» 

^ 

•»           " 

w. 

5il7    „ 

9  52 

#• 

— 

ft           "             * 

W. 

5128    „ 

922 

u 

— 

«  V. 

G. 

Bantry 

51  41    „ 

9  27 

,( 

—' 

R.  Brennan  - 

&. 

Bawtry     (Hesley     Hall), 

53  26    „ 

1    2 

*• 

65 

B.  L  Whitaker 

F. 

Notts. 

Belmuliet,  Cq.  Mayo 

WIS    .. 

9  59 

•• 

40 

Miss  M.  J.  Tolan    - 

T. 

Belvoir  Castle,  Grantham  • 

52  64    „ 

0  47 

n 

260 

W.  H.  Divers 

D. 

Ben  Nevis    - 

56  4S    „ 

5    0 

n 

4.406 

R.   T.  Omond,   for 
Directors  Ben  Ne- 
vis Obser\'atory. 

A. 

tt  Bennington,  Herts. 
fH  Berkhamstead 

51  6ft    „ 

0    5 

>• 

407 

Rev.  J.  D.  Parker  - 

B. 

51  46    « 

0  34 

„ 

400 

E.  Mawley    • " 

£. 

Bidston  Observatory,  Liver- 
pool. 
JKBtackpool     - 

5324    „ 

3    4 

** 

1£8 

W.  E.  Plummer      . 

D.T. 

53  48    „ 

3    3 

i> 

31 

A.  J.  Anderson 

F.S 

Blacksod  Point,  Co.  Miuro  • 

64    6    M 

10    4 

»§ 

— 

Coastfuard  - 

W.  vr.  Midgley       - 

W. 

Bolton  (Chadwick  Museum) 

5335    n 

2  27 

It 

389 

G. 

Bournemouth 

5043    n 

1  53 

M 

Messrs.     Primaveai 
for  Town  (council. 

8. 

Sb  Braemar 

SJ    0    „ 

3  24 

,t 

1,111 

J.  Aitken     - 

D.F.8. 

Bramley,  Surrey     - 
Bray,  Co.  Wicklow  - 

61  11    .. 

0  33 

t. 

148 

J^.  Bartlett   - 

D. 

53  12    H 

6    6 

I* 

— 

Coastgiuird  • 

G. 

Brighton 

50  48    „ 

0    8 

,t 

1      __ 
1 

A.  Newsholme 

S. 

Bristol 

51  28    „ 

2  35 

,, 

1       92 

J.  Harvey  J(mes     • 

F. 

Broadford  (Hurdlestown), 

52  48    „ 

8  38 

»• 

157 

Mai.  W.  O.  Bentley, 

R. 

Co.  Clan*. 

Brookeborough  (Colebrooke 
Park),  Co.  Fermanagh. 

54  21    „ 

7  22 

ft 

271 

M.  Ferguson,  for  Sir 
A.  D.  Brooke,  Bt. 

DtF. 

Bummouth,  Ayton,  Berwick 

65  51    „ 

2    4 

W 

— 

Coastguard  - 

W. 

Burntisland  - 

50    4    „ 

3  14 

„ 

.— 

n                                        * 

W. 

fl  Buxton 

53  14    „ 

1  54 

»t 

987 

E.  J.Sykes  - 

B. 

Caernarvon  Bay  Lightship 

53    6    „ 

4  45 

t» 

^,^ 

}V'F*»'*>^^P^,7* 

W. 

Cambridge    • 

52  IS    „ 

0    6 

E. 

88 

Miss  A.  walker      . 

T.S. 

Cardigan  Bay  Lightship   • 

52  25    „ 

6    1 

W. 

1 

Light-keepers 
P.  Dudgeon  (the  late) 
and  A.  Peacock. 

W. 

Sb  Cargen 

56    2    „ 

3  37 

n 

72 

B. 

ff  Carmarthen  • 

51  52    „ 

4  18 

M 

188 

G.J.  Hearder 

D. 

Garrigallen,  Co.  Leitrim    • 

53  68    „ 

7  38 

tt 

P350 

Mrs.  J.  Godley 

B. 

Castletownshend,  Co.  Cork 

51  32    „ 

9  11 

«• 

— 

Coastguard  - 

The  Instructor   in 

G. 

Chatham 

51  23    „ 

0  32 

E. 

186 

G. 

Sun-eying. 

^Cheadle 

52  68    „ 

1  57  W. 

'      046 

J.  C.  Philips 

B.F. 

m  Cheltenham  • 

51  54    ^ 

2    3 

» 

184 

R.Tyrer      -^  .     • 

E. 

Chester 

63  12    „ 

264 

" 

69 

Rev.      J.      Cairns 
Mitchell. 

D. 

IB  Churchstoke 

52  31    „ 

3    5 

p$ 

538 

P.Wrisfht    - 
Prof  Ohm    - 

D.  F.  S. 

Cirencester  • 

51  48    „ 

167 

f$ 

446 

F.S. 

Cleggan,  Co.  Galway 
Coningbeg  Lightship 
Cooper's  Hill,  Egham 

53  33    ., 
52    2    „ 

10    8 
0  40 

: 

— 

CkMiatguard  • 
Light-keepers 
Prof.  H.  McLeod    - 

W. 
W. 

5126    „ 

034 

n 

279 

G. 

Cromarty     - 

67  41    „ 

4    0 

If 

Coastguard  - 

W. 

Crookhaven  - 

61  28    „ 

9  46 

,9 

H                       "                     " 

G. 

Crosshaven  - 

61  48    „ 

8  18 

„ 

— 

»t                       "                     • 

G. 

Cuckfield,  Sussex    - 

51    1    „ 

0    9 

f. 

889 

John  Howe  - 

R. 

IS  Cullompton  - 

60  61    „ 

323 

n 

202 

T.  Turner     - 

F.S. 

Danny's  Bock  Lightship   • 

61  43    „ 

8  16 

M 

^"* 

Light-keepen 

W. 

DeemesB,  Orkney  Islands  - 

58  66    „ 

245 

n 

169 

M.  Spence    - 
T.  MacGowan 

B.  D.  S. 

Donaghadee  - 

64  38    „ 

5  32 

It 

26 

T. 

Doneraile,  Co.  Cork 

62  13    „ 

834 

n 

— 

Captain  Evans 

R. 

Bouglas      (Cronkboume) 
Isle  of  Man. 

64  10    „ 

429 

It 

137 

A.  W.  Moore 

D.  F.  S. 

Bablin  (Botanic  Gardens, 

6323    ,. 

6  16 

M 

67 

P.  W.  Moore 

D. 

Glasnevin). 

t 
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Report  of  the  Meteorological  CounciL 


station. 


Heiffht 
in^t 
above 
1LS.L. 


Obserrer. 


Nature  of 
Infor- 
mation 

supplied. 


Dublin  (City) 

Dublin  (Mountjoy  Obser 
vafcoiy,  Phoenix  Park). 
Sb  Dundee 

Dunfluiaghy  (SheephaTen) 

Dungenees    - 
Sb  Dunrobin  Castlo 

Durham       •  -  i 

Dunk^  (^aniley),  Gios. 


£utboume  - 

Sast  Goodwin  Lightahip   - 

Edgeworthstown     (Curry- 

mne). 
Bdlnburgh  ... 
Enf  liah  andWeUh  Grounds 

Lightship.  I 

Ennis,  Co.  Clare      -  •  ' 

N  »       (BoBlevan)  . 

Bpaom     (Royal     Medical 

Ck>aege).  I 

Falmouth     •  «  •  I 

Fleetwood  •  •  ' 

Foivandenny,  Perth 
Sb  Fort  Augovtus 
Fort  William 


FoTnes,  Co.  Limerick 
Fulbeck.  Linooln^ire 


51  ao 

53  22 


52  87 

53  3 


G^ldeston,  Beodes 
Gilcnix«.Maryport 
Ohugow 

&  Olencarron  . 

&  Glenlee 

Sb  Gordon  Castle 


Gorleston.  Suffolk  . 
Guernsey  (St.  Peter's) 

Harpenden,  Herts.  - 
Haaiar  Hospital,  Hants     . 
Hawas  Junction 
i9  Hereford      ... 
Heysham  Hall,  Lancashire 


»i 


iVHillington    .  .     52  4S 

Holyhead  (Harbour  Office)     53  IS 

(Sailors'  Home)  <  |  53  IS 

Hurst  Castlo  .  -     50  42 


Jersey  (St.  Aubius) 
M       (St.  Hellers) 


Kearsney  Abbey,  Dover    • 
Ketton,  Stamford    • 

»    (The  Holmes) 
(Colley  Weston) 
Kew  Obserratopy    - 
Kilcredane,  Co.  Clare 
Kilkenny 


ff  EJlIarney      -  .  . 

Eilline^'   (Clonee\-hO,  Co. 

Dubhn. 
Kirkwall      • 
Kish  Bauk  Lightship 

Ladylaw  (Hawick) - 
Sb  Lain  .... 
liamlash.  Isle    of   Airan, 
Scotland. 


40  12 
48  11 


51  8 

52  38 
52  38 
62  37 

51  28 

52  35 
52  39 


N. 


5«28  « 

S5  11  , 

MM  • 

57  SO  „ 


u 


«• 


54  46 
51  41 


50  46 

51  13 
53  45 

B5  57 

51  27 

52  51 
52  51 

51  20 


50  »  . 

53  56  ,. 

5«21  ^ 

57  8  H 

5648  » 


ft 


»» 


S2  28  « 
34  44  ^ 
55  53  „ 
57  30 
55  5 
67  87 


n 


M 


52  85 
49  82  ^ 


51  49 
50  47 
64  19 

52  5 
54  3 


>* 


ft 

w 

ff 


♦» 


52  4  „ 

53  16  H 


58  5 
53  1 


n 
n 


55  28  „ 
68  1  „ 
55  32  M 


6  15  W. 
«21  « 

256  • 

768  - 
0  99  £. 
3  66  W. 

185  M 

221  ,. 


0  17  E. 

'^^^ 

7  39  W. 

8  12  « 
8  0  H 

859  H 
869  ^ 
0  14  . 


5  4 
3  1 
829 
440 
5  6 


9  7 
087 


1 
8 

4 
5 
4 
8 


81 
28 
18 
14 
12 
5 


E. 
W. 

m 

M 


1  43  E. 

2  32  W. 


020 

1  7 

2  18 
2  45 
2  54 


n 


t» 
*f 


0  88  E. 
4  89  W. 
439  « 

1  33 


2  11 
2  6 


M 


t» 


1  17  E. 
0  32  W. 
082  « 
0  81  „ 
0  19 
9  47 
7  14 


n 
n 


n 


930  « 

0  7.. 

2  57  .. 
5  66  „ 


2  47 
4  22 
6  8 


n 
if 


47 
155 

160 

26 

12 

886 


88 

267 
258 


18 

40 

294 


167 

176 
68 
32 


108 
ISO? 

37 
261 
180 
489 
208 
101 


419 

1135 

274 

95 

88 
57 
48 
12 

25 


100? 


270 
18 

212 


80 


439 
835 


J.  W.  Moore 
Lt.-Col.  Kirkwood, 

&.E. 

J.  Oamoehan 
Coastguard  - 
W.  Batton  - 
D.  Melville,  for  the 

Duke  of  Sutheriand. 
H.  J.  Carpenter 
B.  W.  Pinney 


ILSheward  - 
Light  keepers 
J.  H.  Wilson 

B.  C.  Mossman 
Light-keepers 

P.  L.  K.  Dobbin 
Mrs.  J.  W.  Scott 

C.  L  Gardiner 


E.  Kitto 

M.  S.  (}aulter 

C.  L.  Wood  - 
Bev.  M.  Wall 

B.  T.  Omond,  for 

Directors,       Ben 

Nevis  Obsenrator7. 

Lord  Monteagle     - 

Bev.  Vera  F/Willson 

E.  T.  Dowson 
J.  Monkhouse 
Prof.  L.  Becker 

D.  D.  Munro 
W.  Melville  - 
J.  Webster  (for  the 

Duke  of  Richmond 
and  Gordon.  K.G.). 
B.  J.  C.  Day 

F.  E.  Carey  - 

T.  Wilson     - 

T.  Bogers     • 

W.  H.  Bunco 

T.  A.  Chapman 

S.  Lomas,  for  Mias  L. 

Grafton. 
B6v.H.E.B.Ffolke8 
F.M.  Cotton    - 
T.  Chqpe 

E.  T.  Tremble - 

J.  Fisher 

Siornal  Officer,  Fort 
B«gent. 


C.  W.  Curtis 
F.  Coventry     • 

Miss  A.Tasker 

CChree 

Coastguard  • 

H.  Curlton,for  the 
Marquis  of  Or- 
monde. 

Yen.  Archdeacon 
Wynne. 

E.  O'Brien  Furlong 

Coastguard  • 
Light  keepers 

W.  B.  Wilson 
J.  McLeod  • 
(Coastguard 


D.F. 
B.  D.  S. 

D. 
W. 
T. 
D. 

D.F.8. 
B. 


D.8. 

W. 

D.  F, 

D.S. 
W. 

B.. 
D. 


A.F». 

B. 

C. 

E.  F.  8. 

A,F, 


F. 
K. 

D.  F.  S. 

D. 

A.D.F. 

E.F. 

E.F. 

B. 


G. 
S. 

G. 
G. 
G. 
F. 
D. 

D.  F.  8. 
B.W. 

T. 
T. 

T. 

S. 


B. 
F.G. 

B. 

B. 

A. 

W. 
C.F. 


E.F. 

B. 

W. 
W. 

CD. 

E.  F. 

W. 


Appendix  XI. 
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Height 
in  feet 
above 

Nature  of 

Station. 

Lat. 

Long. 

Observer. 

Infor- 
mation 

M.S.L. 

supplied.- 

Laudale,  Argyleshire 

1 
M41  N. 

o      /    

6  41W. 

14 

A.  Fletcher,  for  T. 
H.  O.  Newton. 

D.F. 

Sb  Lednathie 

5645    „ 

8    7    .. 

719 

W.    Morrison    (for 
Stormonth     Dar- 
ling:). 

E. 

Leith  •          .          .          . 

66  68    „ 

8  10    ,. 

20 

T.  Richardson 

T. 

Leman  and  Ower  Lightship 

53    8    „ 

2    2  E. 

— 

Light-keepers  • 

W. 

Lerwick 

60    »    „ 

1    8  W. 

— 

Coastgnard  • 

w. 

Sb  Lisaan,  Co.  l^i^ne     - 

54  41    ., 

6  45    ,. 

805 

Sir       Nathaniel 
Staples,  Bart. 

E. 

Llandinam,  Montgomery  • 

52  29   » 

8  26    „ 

406 

Edward  Davies 

R. 

Llandovery  . 

51  58    „ 

8  48    „ 

217 

J.  Watkius  - 

F. 

fH  Llandudno 

53  21    .. 

3  50    .. 

88 

J.Nicol    .       -       - 

B.F. 

LonSon  (Brixton)  • 

53  21    „ 

3  61    » 

V20 

J.  MoMaster 

S. 

51  20    „    1 

»    7    „ 

77 

F.  Gaster      - 

T. 

(City)     -             -  1 

51  32    „ 

0    6    „ 

80 

Messrs.  de  la  Rue  - 

S. 

,.       (Pafl  Mall) 

5132    „ 

0    8    „ 

— 

Athenaeum  Club     • 

0. 

.,       (Stamford  HiU)   ■  i 

5136    „ 

0    5    „ 

n6 

Rev.  J.  Seymour  St. 
John. 

R. 

,.       (Westminster)     - 

51  31    „ 

0    8,. 

70 

The  Staff  of  the  Met. 
Office. 

B.S. 

Londonderry 

55    0    „ 

7  19    „ 

67 

J.  Conroy     - 

D.F. 

Loughborough 

52  47    „ 

1  12    .. 

169 

W.  Berndgc    - 

T. 

Lowestoft  - 

52  29    „ 

144  E. 

^— 

J.  Moore 

G. 

Malin  Head,  Ck).  Donegal  • 

55  28    „ 

7  24  W. 

230 

0.0'Doherty  - 

T.O. 

Manchester  .          .          • 

5329    „ 

2  13    „ 

190 

J.  Tatham   - 

G.S. 

Sb  Marchmont       ... 

55  44    „ 

2  25    „ 

4B8 

J.  A.  Wood 

B.  F.  B. 

^Manrate        ... 
Market  Ramsn     - 

51  24    H 

1  24  E. 

83 

J.  Stokes      • 

D.S. 

5328    ,. 

0  20  W. 

88 

W.  B.  Jevons  • 

R. 

Markree  Castle,  Co.  Sligo  • 

54  11    „ 

8  27    „ 

122 

A.   Marth,  for  CoL 
Cooper. 

D.  F.  8. 

Minard.  Co.  Kerrj*  • 
Mold  (Penbedw)  - 

62    7    H 
53  12    ^ 

10    8    ,. 
8  11    „ 

660 

H.  wTBuddicom    - 

W 
C. 

Morpeth   • 

55  11    „ 

1  40    „ 

— 

Captain  H.  Terry    - 

G.O. 

Mount      Nugent     (Arley 

53  60    n 

7  18    „ 

262 

Major  Somerset  H. 
Maxwell. 

D.S. 

Cottage). 

Nairn 

57  86    „ 

3  68    M 

84 

Miss  Penny  • 

T. 

Newcastle-on-Tyne  • 

54  58    „ 

187    „ 
168   E. 

162 

N.  H.  Martin 

0.8. 

Newarp  Tiightship 
Newquay,  Cornwall 

52  45    „ 

— 

Light*kueper8 
J.  Pearoe 

W. 

50  25    „ 

5    4  W. 

P250 

S. 

ft                                    M 

6025    „ 

6    6    „ 

— 

Onstguard  - 

w. 

Northallerton 

51  20    „ 

126    „ 

180 

W.  Stead 

R. 

North  Foreland    • 

51  23    .. 

1  27  E. 

115 

A.  Cox 

T. 

North-West       Lightship 

53  31    „ 

3  81  W. 

— 

Lixhtkeepera- 

W. 

Liverpool. 

&  Ochtertyre 

56  23    „ 

3  53    „ 

829 

G.  Croucher,  for  Sir 
P.     K.     Murraj. 
Bart. 

E.F- 

Oma«h  (Edenfell    - 
Oswaldkirk,  Yorks. 

5436    » 

7  19  W. 

800 

Col.  Buchanan 

F. 

'  54  12    „ 

1    »   4i 
1    5  E. 

— 

R.  Thompson 

8. 

Outer  Dowsing  Lightship . 

58  27    » 

— 

Light-keepers 

W. 

Overs  Lightship     - 

50  39    M 

0  41  W. 

— 

i» 

W. 

Oxford 

51  46    » 

1  16    „ 

208 

W.    Wickham,    for 
E.J.Stone. 

T.8. 

Parkstone.  Dorset 

5043    n 

1  56    „ 

197 

R.H. Barnes 

D. 

Parsonstown  (Birr  Castle) 

58    6    « 

7  65    .. 

175 

1  0.   Boeddicker,  for 
EarlofRosse. 

D.  8.  T. 

Pennant  Bay.  Aberdour    • 

57  40    „ 

2  16    „ 

— 

Coastguard  • 

W. 

Sb  Pinmore  Girvan 

55  12    .. 

449    „ 

187 

P.  Donald,  for  Capt. 
Hamilton. 

E. 

Plymouth  (The  Hoe) 

60  22    „ 

4    8    o 

116 

H.  Victor  Prigg      - 

D.F.  8, 

„        (Freedom  Fields) 

60  24    „ 

4    8    „ 

207 

w            - 

R. 

Sb  Poltulloch 

56    8    „ 

1 

6  SO    M 

132 

J.  Russell,  for  John 
Malcolm  of    Pol- 
tallocb. 

E. 

Portrush 

55  13    ., 

640    „ 

— 

Coastguard  - 

W. 

Prawle  Point 

;  SO  12    „ 

3  43    ,. 

832 

M.  Holmes   - 

T. 

Prestwich     - 

'  53  32    „ 

1 

2  17    „ 

294 

T.  R.  H,  Clunn       - 

D.F.  8. 

Roche's  Point,  Cork 

1  47    „ 

8  19    „ 

42 

W.  Kennedy 

T. 

Rochford,  Tenbury 

62  IS    „ 

2  36    „ 

316 

John  Tomson 

R.C. 

&  Rosewell 

55  51    ., 

8    7    „ 

690 

R.  W.  D.  Cameron  - 

E. 

Rothamsted 

•  51  48    » 

0  22    „ 

308 

Sir  J.  B.  Lnwes  and 
Sir  J.  H.  Gilbert, 

F.S. 

Sb  Rothesay 

1  55  50    „ 

6    4    „ 

116 

J.Kay    ^    - 

E. 

fR  Rounton,  Yorkshire 

54  2i    „ 

1  18    „ 

249 

Sir  r.  L.  Bell,  Bart. 

E. 

jil  Rousdon,  Devon 

I  50  42    „ 

3    0.. 

623 

C.  E.  Peck    - 

E. 

Roxborough,  Co.  Limerick 

52  39    „ 

,    8  86    „ 

1 

A.W.Slkiw 

&. 
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Report  of  the  MeteorclogicaX  Council. 


Height 
infeet 
above 

Natnroof 

SUtMNI. 

Lat. 

Long. 

Observer. 

Infor- 
mation 

M.S.U 

supplied. 

Bogby 

M4S   N. 

0  27B. 

— 

W, 

62  22    » 

1  16  W. 

m 

1 

H.P.Hightott 

G. 

St.  Aud'ii  H«d.  Pembroke 

61  41    .. 

6  11    » 

160 

H.  T.  Knott  • 

T.S.W. 

St.  DvM%  Pembrokeehire 

6168    » 

6  16   « 

216 

W.  P.  Propert 

D. 

St.  Helen's.  Uaoeebire     . 

6828    ^ 

246    » 

161 

J.  Bobertson 

G. 

60  61    « 

0  88B. 

129 

H.Oolbi>me- 

D.F.& 

flaloombe,  Kinnfaridge 
Bendgmto.  Kent 

60  14    ,, 

61  4    » 

8  46W. 
1    OB. 

86 

Cosstguard  > 
H.B.BtUgoe 
H.  G.  HTUonk 

W, 
B. 

Ji  ScutidTOOgfa 

64  17    • 

0  28W. 

160 

D.  F. 

fMiuA                     -          • 

64  17    .. 

028    ^ 

— 

Coastguard  - 

W. 

6182    » 

0  82    „ 

^ 

t»           "          * 

G. 

BolUj  IilaodB  (St.  Maiy'i) 

4066    « 

6  18    „ 

80 

A.  Hicks      . 

BJ5.T.W. 
C. 
W. 

8eftfl«ld«  MUtown  Xalbey 

6248    » 

930    „ 

— . 

Coastguard  - 

CkKChre. 

6460    u 

1  19    « 

148 

O.  H.Aird   • 

D. 

Sedbeif h 

Seven  Stonee  Lightehlp     - 

64  19    ., 

282    „ 

400 

A.  P.  Bnrra  - 

B. 

60    4    « 

6    6    » 

— 

Light-keepers 

W. 

Shnmblet  Lightship 

60  81    .. 

220    n 

— 

—  —    »• 

W. 

Sbeffleld 

68  28    „ 

129   ^ 

429 

B.  Hovnuth  ■ 

D. 

Shields,  North 

66    0    » 

127    „ 

VI 

J.  W.  Irvine 

T. 

Shieldsi  North.  High  Li^t- 

house. 
Shipwssh  LighUhip 
SolinuU,  Birmingham 

66    0    M 

127    u 

Captain  Harrison   • 

B. 

62    2    ,. 

1  38& 

^^ 

Light-keepers 

W. 

62  28    « 

1  46W. 

460 

B.  Boothroyd 

G.F. 

Solwiy  Lightship  • 
Soathamplon 

54  46    .. 
6066    » 

332    ^ 
124    ^ 

"78 

Light-keepers 
J.TT.  Cook,  for  Dir. 

Qvn,  of  Ordnance 

Survey. 

W 
D.F.8. 

South  Bock  Lightship      ■ 
Spidall.  Oo.  CMwsy 

64  25    » 

622    » 

— 

Light-keepers 

W. 

68  16    .. 

•^Z«" 

— 

Coastguard  - 

G. 

Spom  Head  • 

6384    « 

0    7B. 

19 

G.  Freeman- 

T. 

Spurn  Lightship      - 
Siokesay.  Craven  Arms     • 

6884    ^ 
6226    „ 

2  62W. 

m 

Light-keepers 
mSs  N.  a;  Digges 

La  Touche. 
Rev.  W.  Sidgreaves 

W. 
D. 

Stonyhnrst  College  - 

68  61    „ 

228    « 

875 

A.D.F. 

Stomowaj    • 

68  11    .. 

6  22    „ 

28 

J.  Ifackensie 

T.6.C. 

M                             ... 

Hk  Stowril,  SherbOTne,  Dorset- 

58  11    „ 
60  67    n 

6  22    „ 
2  31    ,. 

876 

Coosteuard  - 
Rev.  H.  J.  Poole     • 

W. 
F. 

Stranraer 

64  64    „ 

6    2.. 

-^ 

Coastguard  • 
Bev.  C.  H.  Griffith  - 

G. 

IK  StrathfleM  Tnrgiss,  Hants 

61  20    „ 

1    0    .. 

106 

F. 

Strathpeffer^pa,  N.B.       . 

67  84    ,, 

4  34    ,. 

263 

J.  Trcgelles  Fox     - 
Bev.  W.  Brand 

D. 

Sumburgh  Head  (Dunross- 

ness). 
Sunderland  ■> 

60  51    „ 

117    n 

126 

T.C. 

5464    ^ 

128    „ 

— . 

Coastguard  - 
C.  F.  tfarston 

W. 

Sutton  Coldfleld     - 

52  84    ,. 

140    n 

392 

S. 

Sjmbister,  Shetlands 

60  14    .. 

126    „ 

— 

J.  S.  Nicolson 

O. 

Tealby,  Linoolnshire 

58  24    „ 

0  16    „ 

251 

Bev.  8.  Lewin 

D. 

-Teelin.  Donegal 
Tenby 

54  88    „ 
6141    .. 

8  39    M 
4  42    „ 

79 

Coastguard  • 
J.  E.  Gower  - 

W. 

s. 

Thurcaston,  Leicester 

52  42    .. 

110    „ 

268 

Bev.  T.  A.  Preston  - 

8. 

ToSl^ Bay/isle  of  Wight 

60X8    „ 

3  31    „ 

— 

A.  Chandler 

S. 

60  41    „ 

133    „ 

84 

J.  Dover 

G. 

Union  Hall,  Co.  Cork 

5183    ,, 

9    8    „ 

— 

Coastguard  - 
Bev.  G.  H.  Hullins 

G. 

Uppingham  • 
Uson  (Montrose)     - 

62  86    .. 

044    .. 

484 

D. 

6640    „ 

2  28    ., 

•^ 

Coaatguard  - 

W. 

Valencia         Observatory, 

51  66    « 

10  16    ., 

80 

jr.  E.  Cullum 

A.  T.C. 

Cshiioiveen. 

Island  (Glanleam) 

51  56    „ 

10  20    M 

— 

Hiss  E.  FitsGerald 

B. 

(Kuightstown)    - 

61  65    » 

10  20    H 

— 

Coastguard  . 

G. 

JK  Wakefield     - 

53  41    » 

180    „ 

06 

H.  Clarke     - 

E. 

Waterford  (Brook  Lodge)  - 

62  14    „ 

7    6    .. 

104 

C.  P.  Bolton 

F. 

Waterford    -          -         - 

62  16    p, 

7    7    ., 

— 

Harbour  Authorities 

C. 

Westboume,  Sussex 
W^estrsy,  Orkney     - 

60  62    „ 

0  55    .. 

— 

Bev.  L.  B.  Birkett  - 

S. 

50  17    „ 

3    0.. 

— 

J.  Hewison  • 

G. 

Wick  .          -          -          - 

68  27    „ 

3    6,. 

80 

J.  Sinclair    - 

T. 

»     " 

58  27    „ 

3    6.. 

— 

Coastguard  • 

w. 

5b  Wolfelee 

66  23    ., 

2  39    ., 

667 

W.  Cockbum 

D. 

Worksop 

53  18    » 

1    8    « 

"~ 

H.MeUish    - 

S. 

Yarmouth     - 

62  87    M 

143  E. 

10 

G.  T.  Watson 

B.T.C. 

Ynia-y-bro,  Newport 

York  (Boothgate)    • 

„     (The  Museom) 

6138    „ 
63  67    „ 

3    SW. 
15.. 

116 

F.  W.  Houghton     - 
J.  E.  Clark  • 

B. 

S. 

53  87    „ 

16    .. 

51 

H.  M.  Platnaiier     . 

D.T. 

4» 
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In  addition  to  those  already  mentioned^  reports  are  received  daily  from  the 

following  Continental  Stations. 


station. 


Authority. 


Station. 


Authority. 


HemdHUid 
tStockholm 
Wiiby 
Karlstad 

Bod5 

tChristian«und 

"tSkudesuaes 

Fcrder 

tXhe  Scav 
FanO  ' 

Caxhaven  - 


1 


Meteorological 
I     Office,  Stock- 
J     holm. 

^  Met«orolof^cal 
>    Institute, 
\    Christiania. 

r  Meteorological 
'  <     Institute, 

Vw    (Copenhagen. 

I>eutsche  See- 
warte,  Ham- 
burg. 


tThe  nelder 

Cape  Gris  Nez 

tBrest  (St.  Mathieu) 

Lorient  (lie  de  Groiz) 

*tBochetort  died' All 

tBiarritz 

tParis 

Belfort 

I^ons 

Nice 

Perpignan 

Berlin 

Wiesboden 

Munich 

Conmna 

tLdflbon 

Azores  (P.  Delgada) 


Bureau     Central 
•-    M^t^oroloRiqae, 
Paris. 


}Cent.  Met.  Inst, 
of  Germany. 

}  Observatory, 
Lisbon. 


JVbfo.— The  stations  marked  with  an  asterisk  (*)  report  also  at  2h.  p.m.,  and  those  with  a 


daner  (t)  at  6h.  p.m. ;  Lisbon  reports  at  4h.  p.m.  instead  of  6h.  p.m. 
The  fielder  does  not  send  reports  at  6  p.m.  on  Sundays. 
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APPENDIX  XIII. 

ACCKBSIOMS  TO   THK  LiBRABr  DURINQ  THS   YeAB  KNDINQ 

8  1st  Mabch  1895. 

•  Abney,  [  W.  de  W.]  and  Festillf .  [B.  E.]— The  inflaeDce  of  w«ter  in  the 
atmosphere  on  the  solar  tipeetrum  ana  eolar  tempcratnre.  8^.  {Proe,  R.  «Soe., 
xzxY.,  1893, ;».  828.) 

*  A6r01IAllti01. — Published  by  the  American  Engineer  and  Railroad  Jonnial. 
Vol.  i.,  1898-94.    la.  4*.    New  York,  1893-94. 

Aitken,  Jamas.— Meteorological  table  for  the  years  1887-89, 1891-94.  Com- 
piled from  obserrations  taken  at  Braemar,  Aberdeenshire.    Oblong  sm.  f*.    Sheets. 

1 1  — —  JohlL — On  the  number  of  dutt  pattieles  in  the  atmosphere  of  certain  places 
in  Great  Britain  and  on  the  Continent^  with  remarks  on  the  relation  between  the 
amount  of  dutt  and  meteorological  phenomeoa.  Part  iil  la.  4*^.  Edinbui^h,  1894. 
(^Tram,  R,  Soc.  Edinb.,  xxzvii.,  Part  iii., p.  621.) 

[Algiers,    Serrioe  Xittorologique    du   Oonyernement   G^ninl  de 

rAlgene.]~Balletin  m^t6orologique  de  I'Algerie.    1894,  Jan.  UPec.  81.     sm.  f». 
Sheets. 

[AllslialMML,  Xetaorologioal  0fflC6.]~Brief  sketch  of  the  meteorology  of  the 
North-Westem  Provinces  aud  Oudh  and  adjacent  parts  cf  Bajputana  and  the 
Panjab  for  the  years  1886,  1890,  1893.    8  vols.,  sm.  f».    s.I.e.a. 

American  XeteorolOgical  JOTUrnal.— A  monthly  review  of  meteorology. 
Vol.  X.,  1898-94.     la.  8^.    Boston,  8.a. 

■*  Amontons,  [0.] — Ilisconrs  snr  qnelqnes  propri^t^s  de  Tair,  et  le  moyen  d*en 
conuottre  la  temperature  daos  tons  les  climats  de  la  terre.  4*.  {Mim.  Acad.  B.  Se,, 
Paris,  1702,  p.  155.) 


Amsterdam,  Kon.   Nederlandsch  Aardr^kskundig  Genootschap.— 

Tijdschrift.    Tweede  serie.    Deel  zi.    2  vols.    8«.    Leiden,  1894. 
AllgOt.  A. — Les  aurores  polaires.     8<*.     Paris,  1895. 
ArcimiSi  A. — La  circulaci6n  atmosf^rica.    sm.  8".    Madrid,  1895. 

•  Atmometer. — [Bncycl.  Brit.,  ?  date,  p.  131.] 

Asambuja,  0.  A.  de.— Annuario  do  Estado  do  Rio  Grande  do  Sul.  1F94,  1895. 
Annos,  z.,  xi.     2  YOls.,  sm.  8^     Porto  Alegre,  1893-94. 

Baltimore,  Maryland  State  Weather  SerTioe.~The  climatology  and 

physical  features  of  Marjlaud.      First  biennial  report  of  the   Maryland  State 
Weather  Service  for  the  years  1892  and  1898.     la.  8«*.    Baltimore,  1894. 

•^—  Monthly  summary,   1891,  May  to  Nov.  (except  Oct.).    la.  8*. 

s.I.e.a. 

Monthly  report.    Vols,  ii.,  iii.,  1892-94.    4".    8,l.e.a. 

Baiinlore,  Mysore  Goyemment  Meteorological  Department— Beport 

on  rainfall  registration  in  Mybore  for  1893,  by  J.  Cook.    la.  4<*.     Bangalore,  1894. 

**  Barnard.  C. — Talks  about  the  weather  in  its  relation  to  plants  and  animabs. 
sm.  8o.    New  York,  1894. 

Ii  Barnes,  E.  H.— Some  remarks  on  [the  weather  of]  1893.  f".   Sheet     (ParA- 
ttone  Reminder,  Feb.  17/A,  1894.) 

•  Barois,  J.— Notice  sur  le  climat  du  Caire.    la.  8».    pp.  78-212. 

[?  Where  from.] 

Bartoli,  A.— influenza  del  pulviscolo  atmosferico    sulla    trasmissibilitik    delle 
radiazioni  solan,    la.  8*.     {Riv.  Scienl.  Industr.,  Firemen  xxvi.,  1894,  p.  141.) 


NoTB.— Books  marked  *  have  been  acquired  by  purchase;  the  others  are  donations  from 
institutions,  sucieties,  or  authors.  Those  marked  u  are  excerpt  papers,  extra  copies  of  which 
have  been  separately  printed. 

In  somecaaas  additional  publicntinnn  hare  been  received  betides  those  specifled»bat  only 
completed  volumes  or  yeari  are  idvcn  here. 
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Batavia,  Magnetical  and  Keteorological  Observatory.— Observation?. 

Vol.  xvi,  1893.    f».     Batavia,  1894. 

[  ObSdrYatorinm.] — RegenwaarDemiogen  in   Nederlandsch-Indie.    xy. 

Jaarg.     1898.    8«.     Batavia,  1894. 

Title  and  Preface  in  the  Englifih  language  also. 

II  Batchelder,  S.  F. — A  new  serieK  of  iHanomalouN  temperature  charts,  ba^ed  on 
Bnohan's  isothermal  chartn.     8°.     \Amer,  Meteor.  Journ,,  1894,  Meh.j  p.  451.) 

Bathnnti  Oambia. — Comparative  rainfall.  Colony  of  the  Gambia,  1889-93, 
and  meteorological  observations,  1893.    sm.  1^.     Sheet. 

Meteorological  observations.     1894.    sm.  f^.     Sheet. 

Bauer,  L. — Beitrftge  aor  Kenntniss  des  Wet^ens  dcr  Sacular  -  Variation  des 
Erdmagnetismus.    sm.  f°.    Berlin,  1895. 

Bazendell,  J. — Abstracts  of  observations  at  the  Southport  meteorological  obser- 
vatory for  the  weeks  ending  Jan.  5,  1894  to  Jan.  4,  1895.     Slips. 

II  Bebber,  W.  J.  Tan. — H&ufigkeit  und  Tiefe  der  barometrischen  Minima  sowie 
Bahnen  der  Maxima  und  atation&re  Maxima  in  dem  Zeitraum  vom  Winter  1883-84 
bis  Ende  Herbst  1887.     la  8<*.     {Ann.  Hydr.  mar.  Meteor.,  1894,  Juni,') 

Belize. — Summary  of  meteorological  observations  at  St.  Joseph's  Observatory 
during  the  monrhs  of  Jan.-Dec.  1894.  4°.  Sheets.  (The  Angelua,  Belize, 
1894-95.) 

BerlixL,  Deatecbe  Meteorologieche  GeselUchaft— Berliner  Zweig>'erein 

der  deutschen  meteorologischen  Gesellschaft.     12.  Vereinsjahr,    1895.    8^.    Berlin, 
1895. 


Koniglich  FreaBsiBCbeB  XeteorologiBches  InBtitnt— Bericht  uber 

die  ThAtigkeit    .     .     .    im  Jabre  1898  von  W.  von  Bezold.    la.  B\    Berlin,  18H. 

^^ Ergebnisse  der  magnetischen  Beobaohtungen  in  Potsdam  in  den 

Jabren  1890  und  1891.    la.  4«.    Berhn,  1894. 

— '—  ^— — —  Ergebnisse  der  Niederschlags-Beobachtungen  im  Jahre  1892.  la. 
4*.    Berlin,  1894. 

II  — — Witterung  nacb  den  Beobachtnngen  des  kdniglichen  meteoro- 
logischen Instituts.     1894,  Jan.-Dec.    la.  4^,    {StaiUi,  Korresp.) 

*  Bertelliy  P.  T. — Appunti  storici  intomo  all'  antica  "  Rosa  nautica  "  italiana. 
Ift.  8<».     {Riv.  MarriUimOy  Roma,  xxvi.,  1893, p.  881.) 

II  Bexold,  W.  ▼. — Ueber  Wolkenbilduus-.  Vortrag,  gehalten  in  der  Urania  am 
89  Nov.  1893.  Sammlung  populftrer  Schr.fteu  hemusge^eben  von  der  Gesellsch. 
Urania  zn  Berlin,     la.  8^    Berlin,  1894.     (^Himmel  und  Erde,  vi.,  Hefl  5.) 

Bibliothdqne  UniYenelle  [et  Bevue  Suisse].  Archivee  des  sciences 

physiques  ex  naturelles.    Troisi^me  periode.    Tomes  xxxi.-xxxii.    2  vols.    8®. 
Geneve,  1894. 

*  BlajgdeiitC. — History  of  the  congelation  of  quicksilver.  4^  (PAiV.  Tran$. 
abridged  by  Mutton,  ^c,  xv.,  1809,  p.  431.) 

Bombay,  Ooyemment  Observatory. — Magnetical  and  meteorological  obser- 
vations made  at  the  Government  Observatory,  Bombay,  in  the  year  1893,  under  the 
direction  of  C.  Chambers  and  C  Chambers,  jun.    f*.    Bombay,  1894. 

( )  Keport  on  the  condition  and  proceedings  of  the  Government 

Observatory,  CoUba,  tor  the  year  which  ended  with  the  80th  June  1894.   f>. 
8.1.e4i. 

[Bombay^  Xeteoroloeical  Office.] — ^Brief  sketch  of  the  meteorology  of  the 
Bombay  Presidency  in  1899-94.    f°.    8.1.e.a. 

*  Booth,  W.  B. — Journal  of  meteorological  observations,  made  in  the  garden  of 
the  Horticultural  Society  at  Chiswick,  during  the  yea*s  1826-29.  4  parts.  4<'. 
(JTrans.  Horiic.  Soc,  vii.,  1827-28,  pp.  102,  346  ;  i.,  2nd.  ser.,  pp.  111,171.) 

For  18^5,  see  London,  R.  Hortio.  Soo. 

For  continuation,  see  Booth,  W.  B.,  and  Thompson,  K. 

*  Booth,  W.  B.,  and  Thompson,  B.— Journal  of  meteorological  observations 
made  in  the  garden  of  the  Horticultural  Society  at  Chiswick,  during  the  year  1 830. 
4*.     {Trans.  Hortic.  Soc,  i.,  2nd.  ser.,  p.  297.) 

For  priivioiis  years,  see  Booth,  W.  B. 
For  continuation,  see  Thompson,  R. 
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II  [BOfftOll}  ICatS.,  Weather  BlireaiL]-*-Aimual  Bummaiy  of  the  New  England 
Weather  Service  for  the  year  1893.  la.  4^.  Cambridge,  Masa.,  1894.  {Ann,  A»tr. 
Obs.  Harvard  ColL,  xli.,  No,  3,  p.  38.) 

Bulletin  of  the  New  England  Weather  Serrice.     1894,  Jan.-Dec- 

Bremen,  Xeteoroloffische  Station  L  Ordnnng.  — Deataches  meteoro- 

logisches  Jahrbuch  fur  1893.  Ergebnisse  der  meteorologischen  Beobachtungea. 
Herausgegeben  yon  Dr.  P.  Bergholz.    Jahrg.  iy.    la.  4''.    Bremen,  1894. 

Brisbane,  Post  and  Telegraph  Department,  Meteorological  Branch.— 

Table  of  rainfall.     1891,1892.     Jan.-Dec.    f>.     Sheets. 

British  Hondnras. — Annual  report  for  1893.  Colonial  reports  (annual). 
No.  116.     la.  8^     London,  1894. 

British  Kew  Oninea. — Annual  report  on  British  New  Guinea,  from  Ist  July 
1891  to  30th  June  1892  ;  with  appendicei.     sm.  f*.     Brisbane,  1893. 

Meteorological  observations  taken  at  Port  Moresby.    July  1892  to  Dec. 

1893.  f».  sheets.  {SuppL  to  British  New  Guinea  Gov.  Graz,,  vols.  vi.-vii., 
1893-94) 

British  North  Borneo  Herald  and  Official  Gazette.    Vol.  xii.    I894. 

No8.  1-12.    f*.    Sandakan,  1894. 

Contains  occasional  meteorological  observations. 

*  Brooke,  C. — On  the  automatic  registration  of  magnetometers,  and  meteoro- 
logical instruments,  by  photography.  No.  iii.  Read  June  21,  1849.  la.  4<*.  (PAi7. 
TVoM.,  1850,  p,  83.) 

Broonnof,  P.— Orages  dans  le  bassiu  du  Dnieper  en  1898.  Travauz  dur^se^a 
m^t^rologique  du  bassin  du  Dnieper.    Tome  i.,  N^  9.    la.  8^.     [Kieff},  1893. 

Text  in  the  Russian  language. 

Brussels,  Obsenratoire  RoyaL— Bulletin  m^t^orologique.  1894,  Jan.  1* 
J)ec.  31.    f>.    Sheets. 

Bnchan,  A. — Report  on  oceanic  circulation. 

See  Edixburgh,  Challsugbb  Office. 


Buchanan,  J.-Y. — Snr  la  density  et  Talcalinit^  des  eaox  de  TAtlantique  et  de 
la  M6diterran^.    4°.    (Com/)/,  renci.,  ex vi.,  1893, p.  1321.) 

Bucharest,  Institutul  Meteorologic  al  Bomaniei.— Anaieie    .    .    .   d« 

S.  C.  Hepites.    Tom.  viii.,  1892.    la.  4<'.    Bucuresti,  1894. 

In  the  French  language  also. 

— ^— Buletinul  observatiuuilor  meteorologice  din  Romania  publica/t  de 

S.  0.  Hepites.     Anii  ii.-iii.,  1893-94.     2  vols.     sm.  f*.     Bucuresti,  1893, 1895. 

Resumat  al  observatiuuilor  meteorologice   fficute  la  Bucuresti 


(Filaret)  in  anii  1891  ^i  1892  $i  in  peridda  de  la  1885  la  1890.    la.  4^    Bucuresti, 
1894.     (AfieU,  Inst.  Meteor,  Roman.,  viii.,  1892,  p.  C  317.) 

In  the  French  hmguage  also. 

-^— Al  seaptelea  raport  asupra  luerSrilor  Institutulul  Meteorologic  In 

anul  1893.    Part  i.    la.  4^    {Anal.  List.  Meteor.  Roman.,  viii.,  1892.) 

Buenos  Ayres,  Oficina  Keteorologica  Argentina.— Anaies.    Tomo  ix. 

Tarts  1-2.    la.  4<'.    Buenos  Aires,  1893-94. 

Cairo,  Ministdre  de  llnt^rieur.   Administration  des  Services  Sani- 

taires  et   d'Hygidne    Publigue.— Bulletin    hebdomadaire.      9»«   ann^e  1894, 
Nos.  1-52.    SuppLau  Joum.  Omciel,  1894-95.    la.  4^ 

[Calcutta,  Meteorological  Office,  Bengal]— Bay  of  Bengal  weather  ehait 
1894,  Jan.  1-Dec.  31.    sm.  f<>.    Sheets. 

Bengal  daily  weather  report.    1894.    sm.  f«.    Sheets. 

These  reports  are  only  published  during  the  rainy  season. 

C )  Meteorological  and  rainfall  table  of  the  Province  of  Bengal  for 

the  weeks  ending  January  6  to  December  29,  1894.    fo.    Sheets. 

(— —  )  Meteorological  and  rainfall  table  of  the  Province  of  Bengal  for 

themonthsof  January  to  December  1894,  with  annual  tables,    sm.  f>.    Sheets. 

—  —  Meteorological  summary  for  the  monsoon  period  of   1894.    an. 
,fo.    s.l.e.a. 

[— — ]  Summary  of  the  meteorology  of  Bengal  for  the  year  1898* 

tm.  f>.    8.1.c.a. 
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Calcutta,  Heteorolopeal  Office,  I]idla.--Abfltract  of  thB  xesuits  of  the 

l>arometric  and  thermometric  obfiervationR  taken  at  the  Meteorological  Office,  Chow- 
ringhee.    1894,  Jan.-Dec.    sm.  f*.    Sheets. 

«*— ^  — ^  Abstract  of  the  results  of  the  meteorological  observations  taken 
•at  the  Aiipore  Observatory  in  the  months  of  Jan.-Dec.  1894.    sm.  f*'*    Sheets* 

■  India    daily   weather    report.       1894.    Jan.    1-Dec.    31.        f*. 

Sheets. 

[ ]  Instructions  to  observers  of  the  India  Meteorological  Depart- 
ment.    By  J.  Eliot,    la.  8°.    Calcutta,  1894. 

[ ]  Memorandum  on  the  snowfall  in  the  mountain  districts  border- 
ing Northern  India,  and  the  abnormal  features  of  the  weather  in  India  during  the 
past  five  months,  with  a  forecast  of  the  probable  character  of  the  south-west  mon* 
soon  rains  of  1894.    f''.    (Simla,  1894.) 

[  ]  Meteorological  observations  recorded  at  seven  stations  in  India 

in  the  year  1893,  corrected  and  reduced,    f**.    Calcutta,  1894. 

( )  Bainfall  of    India.      Third  year.      1893.     sm.  f°.     Calcutta 

1894. 

(  )  Keport  on  the  administration  of  the  Meteorological  Department 

of  the  Government  of  India  in  1893-94.    f>.    8.1.e.a. 

^-^— Results  of  the  barometrical  and  thermometrical  observations  taken 

at  the  Meteorological  Office,  Chowringhee,  from  81st  December  1893  to  29th 
December  1894.    sm.  f'*.    Sheets. 

— ^— Results  of  the  meteorological  observations  taken  at  the  Aiipore 

Observatory,  from  81st  December  1893  to  29th  December  1894.    sm.  f"*.    Sheets. 

[ ]  Tables  for  the  reduction  of  meteorological  observations  in 

India :  to  accompany  the  "  Hand-book  of  Instructious  to  Meteorological  Observers." 
Bj  H.  F.  Blanford.     2nd  ed.    hi  8».    Calcutta,  1889. 

[  ]  Weather  chart  of  the  Indian  monsoon  area.     1893.   Jan.  l- 

Dec.  31.    f«.    Sheets. 

Cambridge  (Hass.),  Astronomical  Observatory  of  Harvard  College.— 

Annals.    Vol.  zl..  Part  iii.    Observations  made  at  the  Blue  Hill  Meteorological 
Observatory,  Mass.,  U.S.A.,  in  the  year  1893.    Under  the  direction  of  A.  L.  Rotch. 
a.  4<'.    Cambridge,  1894. 

Carlsmhe,  Centralburean  fiir  Keteorologie  imd  Hydrographie.— 

Dentsches  meteorologisches  Jahrbnch  ffir  1893.  Crrossfaerzogthttm  fiaden.  Die 
Ergebnisse  der  meteorologischen  Beobachtungen  im  Jahre  1898.    Bearbeitet  von 

C.  Schultheiss.    Zugleich  li.  Theil  des  Jahresb filr  1893.    la.  4«. 

Karlsruhe,  1894. 

— — Jahresbericht    .    .   .    mit  den  Ergebnissen  der  meteorologischen 

Beobachtungen  und  der  Wasserstandsaufkeichnungen  am   Rhein  und  an   seinen 
.grossem  NebenflOssen  1887-1891  and  1893.    6  vols,    la.  4<'.    Karlsruhe,  1888-1892, 
1894. 

'  —  Niederschlagsbeobachtungen  der  meteorologischen  Stationen  im 
Orossherzogthum  Baden.  1889,  1-2  Halb.  1893, 1-2  Halb.  1894,  1  Halb.  5  vols, 
la.  4°.    Karlsruhe,  1892,  1894. 

—  ^—-'  Uebersicht  der  Ergebnisse  der  an  den  badischen  meteorologischen 
Stationen  angestellten  Beobachtungen,  nebst  Wasserstandsaufzeichnungen  an  den 
wichtigsten  Hauptpegelu  des  Rheins.    1^94.    Jan.-Dez.    f^.    Sheets. 

*  Carpenter,  W.  B. — Report  on  scientific  researches  carried  on  dni^ng  the 
months  of  August,  September,  and  October,  1871,  in  H.M.  Snrveying-ship 
^  Shearwater."    8*.    London,  1872.     {Proc.  B,  Soc„  xx..  No,  138,  1872,  p.  536.) 

*  CaSBini,  [J.] — Observations  m^t^rologiques  faites  k  Aix  par  M.  deMontvalon, 
•ConseiJler  au  Farlement  d'Aix,  compar^es  aveo  celles  qui  ont  M  faites  i  Paris  en 

1730.     40.     iMim.  Acad.  E.  Sc,  Paris,  1731,  p.  1.) 

*  Reflexions  sur  la  hauteur  du  berom^tre  observ^e  sur  diverses  montagnes. 

4».     {Mhn,  Acad.  H.  5c.,  Paris,  1733,  p.  40.) 

*  .- Reflexions  sur  les  regies  de  la  condensation  do  Fair.    4®.    (Mhn,  Acad. 

H.  Sc,,  Paris,  1705,  p.  61.) 

*  Cavendish,  H. — An  account  of  the  meteorological  instruments  used  at  the 
Royal  Society's  House.  4*»,  (PkiL  Trans,,  abridged  by  ffuUm,  ^c,  xiv.,  1809. 
p.  49.) 

*  ■■  Observations  on  Mr.  Hutchins's  experiments  for  determining  the  degree 
of  cold  at  which  quicksilver  freezes.  4<».  (PAt7.  Trans,,  abridged  by  'button,  (fc. 
«T.,  1809,  p.  420.) 


96  Report  of  the  Meteorological  Council. 

*  Quunben,  C— Scufpoti  ud  torrettml  pbenomenA : — I.  On  the  TsrUtioiis  of 
tbe  dailj  rmage  of  Atmotpharic  temperature,  m  recorded  at  the  Colaba  Ohferva- 
tory,  Bombay.  II.  On  the  Tariations  of  the  daily  range  of  the  magnetic 
decUnation,  as  recorded  at  CoUba  ObMrvatory,  Bombay.  S  papera,  8".  {Prvc.  B, 
Soc,,  xxziT.,  1882,  pp.  881  and  S47.) 

Quuidter.  A. — Abstract  of  meteorological  observations  made  at  Torquay  daring 
the  year  1894.    oblonji  la.  8*.    Sheet. 

*  ChappoUy  Sdward. — ^Narrative  of  a  voyage  to  Hudson's  Bay  in  His  Majesty's 
ship  "  Rosamond,"  containing  some  account  of  the  North-eastern  coast  of  America 
and  of  the  tribes -inhabiting  that  remote  region.    8^    London,  1817. 

Cheumiti,  K.    Sichiiichiei   mete(Mrolo|^iach6e    Inititut  —  Dentsches 

meteorologiscncs  Jahrbneh  fur  1898.  Beobachtungssystem  des  Kdnigr^hes 
Saehsen.  Jahrbuch  des  KGnigUch  s&chsischen  meteorologischen  Institutes.  1898. 
Jahrg.  XL  der  neuen  Reihe.    U.  4*.    Chemnitx,  1894. 

[ ]  Wetterbericht.     1894,  Jan.-Dec.    la.  4».     (TTweiucA.     Bdl. 

der  Lmpziger  Zntunff^  1 894-95.) 

ChiCKO* — Report  of  the  International  Meteorological  Congress  held  at  Chieago, 
Aug.  ^-24,  1893. 

See    Washington,   Dbpartkbnt    of    Aoricttltubb,   Wbathbb   Burkau. 
Bulletin  No.  11. 

I!  Ckroe,  C.*-^ote  on  the  relation  between  the  co-eAcients  of  pressure  in 
thermometiy.    8^    (PhiL  Mag.,  1894,  Oct.,  p.  371.) 

ChriitianiA,  Honk  HateorologiBk  Institat.— Oversigt  orer  Luftens  Tem- 

peratur  og  Nedb^n  i  Norge  i  Aaret  1893.    8«.    B.l.e.a. 

Horwegischai  Xeteorologisches  Institat— Jahrbuch,   .    .    . 

far  189^.    Herauflgegeben  von  H.  Mohn.    sm.  f>.    Christiania,  1894. 

*  del  %t  Tern.— Revue  populaire  d'astronomie,  de  m^t6orologie,  et  de  physique 
du  globe.    xy*ann^;  1894-95.    8«.    Bmzelles,  s.a. 

C?lgnMnitg|  H.^Porecast8  for  1895.    7  sheets,    sm.  4^  and  oblong  sm.  8^. 

GocoS-Keeling  labuids.  "^Report  of  Mr.  Hugh  Clifford,  Acting  British  Resi- 
dent of  Pahang,  deputed  ...  to  visit  the  Cocos-Keeling  Islands,  1894.  f*. 
Dated,  Pahang,  1894. 


CoimbnL  Obienratorio  [Xeteorologico  e  Munetico  da  UniTerndade.] 

— Obsenra^oea  meteorologieas  e  magneticas.   1898.    f,    Coimbra,  1894. 

GoUillBOlI}  John. — Raiomaking  and  sunshine,    sm.  8^.    London,  1894. 

il  C(^mbOy  Snireyor  General's  Offtoe.— Report  on  the  meteorology  of  Ceylon 
for  1898.    sm.  f».     (^Ceylon  Adnunistr,  Bep.,  1898,  Part  ii.,  p.  B  1.) 

II  — _.^  -  Results  of  meteorological  obsenrations  in  Ceylon  during  the 

months  of  January  to  December  1893.    f".     Sheets.    {Suppl  Ceylm  Gov,  Gazette, 
1898-94.) 

Ck>nBtantinople^  Observatoire  Imperial  Xittorologiqne.— BnUetin  meteor- 

ologique.     1889,  Mars-D^cembre ;    1891,  1892;  1893,    Fey.-D6c.;  1894.    sm.  f*. 
Sheets. 

Copenhagen,  Danik  Xeteorologiflk  Inetitut— Bulletin  m$t6oroiogique  du 

Nord,   publiS  par  les  Institnts  m^t^rologiques  de  NorF^ge,  de  Danemark  et  de 
SuMe.    Ann^  1894.    oblong  8«.    Copenhague,  s.a. 

— _  Maanedsoversigt  oyer  Vejrforholdene.     1894,  Jan.-Dec.    f». 

•■  — —  Meteorologisk  Aarbog  for  1891.    f?,    Ej^benhavn,  189S. 

In  the  French  language  also. 

Kongeliffe  Danske  Yidenskabemee  Selskab.— Oyersigt  over  det 

....    Forhandiinger  og  dets  Medlemmers  Arb^der   i    Aaret  1898.    la.  8**. 
Kj^benhavn,  1898-94. 


* und  Hamburg,  Danisches  KeteorologiBchee  InBtitnt  nnd 

DentSChe  SeewartOw— T&gUche  synoptlsche  Wetterkarten  fur  den  nordaUan- 
tischen  Ozean  und  die  anliegenden  Theile  der  Kontinente.  iz.  Jahrg.,  1-4  Quart., 
Dei.  1889-NoY.  1890.     4  vols.     f>.    Copenha^fue  et  Hambonrg,  1894. 

In  the  French  language  also. 

Cordoba,  Academia  Nacional  de  Ciencias.— Boletin.  Tom.  zii.-xiii.  2  vols. 

la.  9^,    Buenos  Aires,  1890-92. 
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I)  Cracow,  C.  K  AkademiiUini^'^dsci  w  Krakowie.— Materjaiy  do 

kUmatografii  GhUicyi  zebrane  prxez  sekcye  meteorologicxDa  komifiyi  fizjogruficzncj 
.    .     .     1893.    la.  8°.     Krak<5w,  1894.     (jOdbitek  ze  Sprtnoozd.  Kom,  fizyogr.) 

K.  E.  Stemwarte.— Meteorologiflche  Beobachtangen.    1894.    la.  8<>. 

Erakaa,  1894. 

Croydon  Xicroscopical  and  Natural  History  Club.— [DaUy  rainfall  at 

stations  in  Kent  and  Surrey.]     1894.    Jan.-I)ec.    4<*.    Sheets. 

11  — —  -^—  Report  of  the  Meteorolofl^cal  Sab-Committee  for  1893.  8**. 
{^Piroc.  and  Trans,  Croydon  Microac,  Nat.  Ifisi,  dub,  1894, />.  90.] 

II  Cortifl,  B.  H.^Some  characteristic  features  of  gales  and  strong  winds,  la.  8'. 
(^Quart,  Joum.  J?.  Meteor.  Soc.,  zx.,  1894,  p.  S62.) 

II  Cyprus. — ^Meteorological  obserrations.  1898.    sm.  f«.   ^Cyprus  Blue  Book.^ 

Dayos. — ^Davoser  Wetterkarte.  Nach  dem  Schema  Ton  Herm  C.  Wetzel, 
Ingenieur,  heransgegeben  im  Aoftraff  des  Currereins  Daroe-Platz  yom  amtL 
Beobachter  der  Schweiz.  meteor.  Station  Davos.  1894.  Jan.-Dec.  la.  f«. 
SheeU. 

In  the  French  and  English  languages  also. 

,  [Dehra  Dun,  Surveyor  General  of  India.]— Qeneral  report  on  the  operas 

tions  of  the  Survey  of  India  Department     .    .    .     daring    1898-98.      sm.  t*. 
Calcutta,  1894. 


Denza,   F.— Aurora  boreali  viste  nel   1898.    la.  4«.    (^Atti.  Accad.  PontiJ. 
Nuovi  Lincei.,  xlvii.,  1894.) 

— —  Cenni  necrologici.    la.  8*.    (Boma,  1894.) 

11  I  freddi  del  gennaio,  1898.    la.  4*.    fioma,  1898.    {Atti.  Accad.  Pontif. 

Nuovi  Lincei,  xlvi.,  1898.) 

I  grandi  calori  d'Agosto  nel  1898.  bt.  4".    (^AUi.  Accad.  Pontif,  Nuovi 


Lincei,  xlyii.,  1898.) 

II  La  sicciti  nella  primavera  del  1893.    hi.   4«.    Boma,    1898.    ^Atti. 

Accad.  Pontif.  Nuovi  Lincei,  xlvi.,  1898.) 

Dewar,  D.— Atmospheric  tendencies,  mean  velocity  and  probable  weather.  1895. 
■m.  4^.   Dalkeith,  s.a. 

*  Dickinson,  J. — Bgypt  and  Kabia :  their  climate,  character,  and  merits  as  a 
winter  residence  for  invalids.  8".  [?  Proc.  Liverpool  Lit.  Phil.  Soc.,  1858, 
p.  195.] 

II  Dickson,  H.  N. — ^Report  on  phjrsical  investigations  carried  out  on  board 
H.M.S.  « Jackal,"  1893-94.  la.  8«  (Annual  Hep.  Fishery  Board,  Scotland, 
I2th,  p.  336.) 

II  Dines,  W.  H."Anemometer  eomparisons.  la.  8®.  iQuart.  Joum.  B.  Meteor. 
Soc.,  xviii.,  1892,  p.  165.) 

Dorpat,  Kaiserliche,  liYl&ndische  gemeinnutnge  und  okonomische 

Sozieult. — Bericht  ftber  die  Ergebnisse  der  Beobachtungen  an  den  Regenstationen. 
189S,  1898.    2  vols.    la.4<'.    Dorpat,  189S>94. 

Dublin,  General  Register  Office. — Quarterly  retnms  of  the  marriages,  births, 
and  deaths  registered  in  .  .  .  Ireland ;  .  .  •  1894.  lst-4th  quarters, 
Nos.  121-184.    Ta.  8«.    Dablin,  1894-95. 

— —  ——.  Weekly  returns  of  births  and  deaths  in  Dablin  (including  its 
saburban  districts),  and  in  fifteen  of  the  principal  urban  sanitary  districts  in 
IieUnd,  1894.    U.  8<>.    Dublin.  1895. 

■    '  Boyal  Dublin  Society. — Scientific  proceedings.    New  series.  Vol.  vii. 
8».    Dublin,  1891-92. 
——— Scientific  transactions.    Series  ii.    Vol.  iv.    la.  4<».    Dublin,  1888-92. 


Dufour,  C. — Lft  scintillation  des  ^toiles.    4*.    Lausanne,  1892.    (JExtrait  du 
Becueil  inaugural  Univ.  Lausanne.) 

Dunwoody,  H.  H.  C. — Summary  of  International  Meteor.  Obsns. 
See  Washington,  Dbpartxbnt  of  Agriculture,  Weathkr  Burrau. 

Durand-GriYille,  [E.].— 1^8  grains  et  les  orages.  4«.  [Compt.  rend.  acad. 
$€.,  Paris,  cxYin.,  1894,  p.  829.] 

II  ■  Les  grains  et  les  orages  U.  4^  (^Ann.  Bureau  Centr.  Mitior.  Fr.,  1898, 
M4m.,  p.  B.  249.) 
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Par  ban.    Hatal    ObMrvatorj. — Beport  of  the  snperiDtendent.    18a4*lM9, 
1890-91,  1893-94.     10  vols.    Sm.  f>.    rietcnnaritzborg,  1885-1894. 

Eastbonme. — Annual  report  of  meteorological  obserratio&i  for  the  year  1894. 
<Bj  K.  She  ward.)     la.  8<*.    Eastbourne,  8.a. 

[Ebenwalde,  Hanptstatioxi  dei  forstliclieii  YertuchsweMn  in  Preiu- 

sen.]— 'Beobachtung»-Eigebni88e  der  Ton  den  forstUchen  Vereudisanatalten  des 
Kdnigreichi  Preussen,  des  Hercogthams  Braunschweig,  der  Beichslande  and  dem 
Landcsdirectorium  der  Provinx  Hannover  eingerichteten  forstlich-meteorologiachen 
Stationen.  Herausgegeben  von  A.  Mfittrich.  xx.  Jahrg.  1894,  Jan.-Dec.  8^. 
Berlin,  1894. 

[ ]  Jahresbericht  uber  die  Beobachtunga-Ergebniise  der  von  den 

forstUchen  Versuchaanstalten  des  Kdnigreichs  Preusaen,  dea  Herzogthums  Braun- 
schweig, der  Reichalande  und  dem  Landesdirectorium  der  Pi-ovinz  Hasnorer 
eingerichteten  forstlich-meteorologiichen  Stationen.  HerauBgcgeben  von  Dr.  A. 
Mttttrich.    xix.  Jahi^g.,  1893.    8^    Berlin,  1894. 

Edinburgh,  Challenger  Office*  —  Report  on  the  scientific  results  of  the  voyage 
of  H.M.S.  <*  Challenger  "Mluring  the  years  1872-76.  A  summary  of  the  scientific 
results.  Appendix.  (Physics  and  Chemistry,  Part  viii.)  Beport  on  oceanic 
circulation.    (By  A.  Buchan.)    la.  4'^.    London,  1895. 

Emden,  Naturfonchende  Gesellflchaft.— Jahresbericht.  78.   i892-9d.  8«. 

Rmden,  1894. 

I!  Falmouth  ObsenratOry. — Meteorological  and  magnetical  tables  and  reports 
for  the  year  1898,  with  notes  by  W.  L.  Fox.  8^  Falmouth,  1894.  (^Ann.  Rep, 
R,  Comw.PolyL  Soc,  1893.) 

Bqyal   Cornwall   Polytechnic    Society.— Annual    report    6 1st. 


1893.  8^     i^almoutb,  s.a. 

Faura,  F.  y  Algn^,  J. — ^La  meteorologia  en  la  £xpo8ici6n  Colombina  de 
Chicago,  1898. 

See  Manila,  OBSEnvATOBio  MbteoboUSgioo. 

II  FergnSSOn,  S.  P.  -*The  pole  star  recorder.    S^,     [ilsMr.  Meteor  Journ.,  Ki.» 

1894,  p.  68.] 

Figee,  S. — Uitkomsten  Tan  meteorologische  waamemingen  in  NedeElandaeh- 
Indie,  1891,  Juli-Dec.,  1892.  2  parts,  la.  8«.  (.Natuwk.  Tijdschr.  Nederh'Ind.^ 
liii.,;>p.  78  an<f  219.) 

Findlay,  A.  G.— A  directory  for  the  North  Atlantic  Ocean,  comprising 
instructiouB,  general  and  particular,  for  its  navigation.  By  A.  6.  FindUy.  15th 
edition.    Revised  and  edited  by  W.  B.  Kettle,    la.  8°.    London,  1895  [1894]. 

Finme;  EL  K.  Marine-Akademie.— Meteorologitohe  Beobaehtiingen«  1894. 
Jan.-Dec,  and  Results,    la.  8<^.    Sheets. 

*  Flagg,  A.  T. — ^Primer  of  navigation,    sm.  %\    London,  1894. 

Frankfort  am  Hain,  Physikalischer  Verein.— Jahresbericht  .   •   •  lur 

das  Rechnungsjahr  1898~98.    8".    Frankfurt  am  Main,  1894. 

♦  Freminville,  Cheyalier  de  la  Poix  de.— Voyage  to  the  North  Pole,  in  the 

Frigate  "  The  Serene  '* ;( including  a  physical  and  geographical  notice  relative  to  the 
island  of  Iceland.     S^,    London,  1819.    (  Voyages  and  Travels,  ii..  No.  2,  p.  81.) 

Oarrigon-LagrangCy  P. — Relations  nouvelles  eutre  ies  mouvements  baro- 
m^triques  sur  rhemisph^re  nord  et  Ies  mouvements  en  declinaison  du  soleil  et  de  la 
lune.     4°.     (CompL  rend.,  cxx.,  1895,  p.  342.) 

■  Relations  nouvelles  entre  Ies  mouvements  barometriques  sur  Fh^misph^re 

nord  et  Ies  mouvements  en  declinaison  du  soleil  et  de  la  lune.  Communication  faite 
I  la  soc.  met^r.  de  Fr.,  5  Fev.  1895.    sm.  f'^.    Dated,  Limoges,  1895. 

Geneva,  8oci6t6  de  Geographic. — ^Le  Globe.  Journal  g^graphlque.  Tome 
ixxiii.    la.  S*     Geneve,  1894. 

*  Glaisher,  J. — On  the  strength  or  pressure  of  the  wind  at  Sarona,  recorded 

daily  by  Herr  Dreher  in  the  ten  vears,  1880  to  1889.  2  papers.  8^  CQuarL 
Statement,  Palestine  Explor.  Fund,  1898,  Jan,,p,  43,  Api.,p,  148.) 

»■■  Meteorological  report  from  Jerusalem,  1882-1884.  3  papers.  8^.  {Quart, 

Statement;  Palestine  Explor,  Fund,  1893,  July,  p.  242;  1893,  Or^,/>.  881,*  1894, 
Jan.,  p.  44.) 
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^  Gfausher)  J. — On  the  fall  of  rain  at  Jerusalem  in'the  82  yean  from  1861  to  1892. 
8*>.     (^Qitart.  Statement^  Palettine^Explor,  Fund,  1894,  Jan.,  p.S9.) 

fflyde,  E.  E. — Meteorological  observations  [at  Tavistoek]  for  1894.    slip. 

Greenwich)  Bojral  Observatory. — Beport  of  the  Astronomer  Royal  to  the 
Board  of  Visitors,    .    •    .    read    .    •    .      1894,  Jane  2.    la.  4^    s.Le.a. 


"        Results  of  *he  magnetical  and  meteorological  observations  made 

at  the  Royal  Observatory,  Greenwich,  in  the  year  1891  j  under  the  direction  of 
W.  H.  M.  Christie,    la.  4«.    London,  1893. 

Greenwood,  W.  N. — Greenwood's  nautical  almanac,  general  and  coasting 
kludonometric  tide  tables    .    •    •    •    1895.    sm.  4^.    Lancaster,  8.a. 

Grenada,  Bichmond  Hill  Observatory.— Meteorological  report.    By  J.  M. 

ILash.    1894,  Jan.-Dec.    sm.  f<*.    Sheets. 

II  Grossmann,  L. — Ueber  die  Anwendung  der  Bessel'schen  Formel  in  der 
.Meteorologie,  inshesoudere  die  Berechnung  der  Koeffizienten  in  den  Hauptfallen  der 
meteorologischen  Praxis.,  la  4^.  Hamburjr»  1894.  (^Aus,  dem  Archiv  Deutsche 
^eewarte,  XYii,,  1894,  No,  5.) 

Halle,  Eaiserliche  Leopoldino-CaroUnisclie  Deutsche  Akademie  der 

Ifaturforscher.— Leopoldina.    Heft  xxix.,  1893.    la.  4^    Hallo,  1893. 

Hamburg,  Deutsche  Seewarte.— Annalen  der  Ilydrographie  und  maritimen 
Meteorologie.    xxli.  Jahrg.,  1894.    la.  S*'.    Berlin,  s.a. 

—     '  Deutsches  meteorologisches  Jahrbuch  fur  1893.    Beobachtnngs- 

System  der  Deatschen  Seewarte.  Ergebnisse  der  meteorologischen  Beobachtungen 
.    .    .    Jahrg.  xvi.    sm.-  f^    Hambarg,  1894. 

-—  '  Indischer  O^ean.    £in  Atlas  Ton  35  Karten,  die  phyfikalischen 

Verh&ltnisse  und  die  Verkehrs-Strassen  darstellend,  mit  einer  erlauternden  Einleitung 
und  als  Beilaf:e  2um  Segelhandbuch  fur  den  Indischen  Ozean.  Atlas  only,  obloog 
sm.  f^    Hamburg,  1891. 

■  ^—  Resultate  meteorologischcr  Beobachtungen  von  Deutschen  und 
Hollandischen  Schi£fen  fdr  Eingradfelder  des  nordatlantischen  Ozeans._  Quadrate 
114,  78.     2?os.  xiii.-xlv.    2  vols.    la.  4<*.    Hamburg,  1894. 

— —  Vierteljahrs-Wetter-Rundschau  an  der  Hand  der  tSglichen  synop- 

tischen  Wetterkarten  fur  den  nordatlantischen  Ocean  des  Danischen  meteorolo- 
gischen Institats  nnd  der  Deutschen  Seewarte.  Bd.  vi.  1888^9.  la.  8°.  Berlin, 
1894. 

_  ■    Wetterbericht.    Jahrg.  xix.    1894,  Jan.  l.-Dec.  31.    f>.    Sheets. 

*  Hanauer,  J.  E. — ^Mud  showers  and  their  effect  -on  buildings  in  Palestine. 
•8".     iQuart.  Statement,  Palestine  E.rplor,  Fund,  1893,  Jan.,  p.  69.) 

II  Hann,  J. — Der  Regenfall  auf  den  Hawaii-Inseln.  sm.  f<».  (^Meteor.  Zeitschr., 
1895,  Jan.,  p.  I.) 

Die  tiigliche  Periodc  der  Windstarke  auf  dem  Sonublickgipfel  und  auf 


Berggipfein  liberhaupt.    la.  8*».     (^Sitzungsb,  k,  Akad.    Wissensch.   Wien,  math, 
natuna.  CI.,  ciii.,  Abth.  ii.,  1894,  p.  619.) 

II  Ebbe  und  Fluth  im  Luftmeer  der  Erde.    Sammlung  populiirer  Schriften 

faerausgegeben  von  der  Gesellsch.  Urania  zu  Berlin,  No.  28.    la.  8^.     Berlin,  1894. 
^Himmel  und  Erde,  vi.,  Heft  8  u.  9.) 

—  Resultate  der  meteorologische  Beobachtungen  auf  der  Insel  Cypern  1887 
his  1891.    sm.  f^.     {Meteor.  Zeitschr.,  1894,  Feb.,  Kleinere  MittheiL,  p.  67.) 

*  II  Harrinfifton.  H.  W. — Weather  making,  ancient  and  mcdern.  la.  8*».  {Nat, 
•Geoffr,  Mag.  Washington,  vi.,  1894,  p.  35.) 

*  Hellinann,  G. — Neudmcke  von  Schriften  und  Karten  iiber  Meteorologie  utid 
Erdmagnetismus  herausgegeben  von  G.  Hellmann.  No.  4.  E.  Halley.  W.  Whiston. 
J.  0.  Wilke.  A.  von  Humboldt  C.  Hansteen.  Die  altesten  Karten  der  Isogonen, 
Ifloklinen,  Isodynamen.     1701,  1721,  176^,  1804,  1825,  1826.    4».    Berlin,  1895.  ., 

II  Photographien  von  Schneekrystallen.     sm.  £^.     {Meteor.  Zeitschr., 

IS94,  Aug.,  p.  2B1.) 

Resultate     des    Begenmess-Versuchsfeldes    bei    Berlin,    1885-1891. 


Abdruck,  mit  einigen  kleinen  Aenderuugen,  aus  Berlin.  Zweigver.  Deutsch.  Meteor. 
OeseUsch.,  ix.  Vereinsjahr,  1892.    sm.  f".    {Meteor,  Zeitschr,,  1892,  Mai,  p.  173.) 
II  — ^—  Zom  250   jahrigea   Jubil&am    des    Barometers,     sm.  1^.      {Meteor, 
Zeitschr.,  1894,  Dec.,p,  445.) 
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Helniigfoni,  Finska  Tetensluips-BocieteteiL— ^frenifft  af  Finska  Veteni- 

k«iM-8ocie1eteii9  fdcbandlingar.    xxxr.,  1899-98.    la.  8".    Heuingfon,  1893.  ||   J 

Inftitat  Xit^orologique  Central  de  la  SocUti  det  Sciences 

de  Finlande. — Obaervatioos  meUorologiquefl.     1881-1888.    4  Tolt.    i^.    Kuopio, 
1898-94. 

— — OUervatioDs.    Vols.  m.-TiiI.,  u.     1884-1889,  189S.    3  toIs.    ^. 

Heltingfon,  1892-1898. 

ObeerYatoire  Kaffnitiqne  et  X6t6oroloffiqua— Obtaratioiu  fiutaa 


.    .    .    soof   la   direction   de   J.    J.    Kerrander.    Vols.  L-ir.    4  toIi.    U.  4*. 
Helaingforti  1850. 

..-.-.  Observations.    Imprim^es  ailx  fraift  de  la  Soc.  des  Sc.  de  Finlaade, 

Vol.  T.    la.  4«.    Helsingfors,  1873. 

*  Henneeiey.  J.  B.  N. — Actinometrical  obierrations  made  at  Dehra  and 
Mnasoorie  in  India,  October  and  Norember  1869,  in  a  letter  to  the  Pt^eradent.  8*. 
iPrw:.  R,  Soc.,  xix.,  1870,  j>.  S25.) 

*  '■  On  actinometrical  observations  made  in  India  at  Mossooree  and  Dehra, 
in  October  and  November,  1879.    8«.    {Proc.  B,  Soc.,  xzxi.,  1880,  |).  154.) 

*  ^— ^  On  actinometrical  observations  made  in  India  at  MoiMoree  in  Automn 
of  1880,  and  Summer  and  Autumn  of  1881.  8°.  {Proc.  B.  Soc,  zzxiv.,  1882, 
p.  45.) 

Henniffi  R.-*Ueber  ungewOhnliche  Blitxentladungen.  la.  4^.  (^NcUurw. 
Wochensekr.,  Berlin,  x.,  1895,  p.  65.) 

HCMy  C — I>i«  HagelRchl&ge  in  der  Schweix  in  den  Jahren  1888-1893.  la.  4*. 
(Naiurw.  Wockensekr.,  Berlin,  ia.,  1894,  p.  597.) 

*  Hinunel  nnd  £rd8.^-IUustrirte  natnrwissenschaftliche  Monatssehrift.  Her- 
avsgegeben  von  der  Gesellschaft  Urania  zu  Berlin.  Bedaeteor :  M.  W.  Meyer, 
vi.  Jahrg.    la.  8*.     Berlin,  1894. 

Holiart,  Rojal  Society  of  Ta8mania.~Paper8  and  proceedings  ...  for 
1898.     8*.     HoDtfrt,  1894. 

*  II  Homilli  T. — Bodenphysikalisehe  and  meteorologische  Beobachtongen  mit 
besonderer  Berucksichtigung  des  Nachtfrostphanomens.  la.  8*.  Berlin,  1894. 
iBi^,  k9nn.  FinL  natur  och/olk.  Heft  54,  Heleingfors,  1894.) 

Hong-Kong,  Obseryatory .--China  coast  meteorological  register,  1894.  sm.  f*. 
s.].e.a. 


Observations  and  researches.    1893.    ^.    Hong-Kong,  1894. 


II  Hoppe,  0. — Oberirdische  und  unterirdisehe  Wirkongen  eines  BUtistrahles. 
la.  4«.     iLeopoldina,  xxix.,  1893.) 

*  II  Howard,  L. — On  the  barometrical  variation  as  affected  by  the  moon's 
declination.    Read  June  19, 1845.    la.  4».     (PAt/.  Trans,,  1846,  p.  441.) 

*  Howitt,  Xary. — Pictorial  calendar  of  the  seasons,  exhibiting  the  pleasures, 
pursuits,  and  characteristics  of  country  life  for  every  month  in  the  year,  and 
embodying  the  whole  of  Aikiu's  calendar  of  nature,    sm.  8<*.    London,  1854. 

*  Howitt,  W.— The  book  of  the  seasons ;  or,  th^  calendar  of  nature.  6th  ed. 
sm.  8®.    London,  1840. 

II  Hunt,  H*  A.—  An  essav  on  southerly  bursters.  8®.  (Joum.  B.  Soc.  N.S.  W.^ 
xxviii.,  1894.) 

*  HntcllinS,  T. — Experiments  for  ascertaining  the  point  of  mercurial  congela* 
tion.     4«.     {Phil.  Trans.  Abridged  by  Button,  ^c,  xv.,  1809,  p.  411.) 

II  Innsbruck,  Xeteorologisches  Obserratorium  der  K.  K.  Uniyereitat— 

Meteorologische  Beobachtungen,  1891,  1892.    2  vols.    %".   (^Ber.  naturw.-med,  Ver. 
Innsbruck,  Tz,^  1891-92,  p.  173  ;  xxi.,  1892-93.) 


Irkutsk ,  Obeenratorium. — Die  Beobachtungen  des  meteorologisehen  und 
nuignetischon  Observatoriums  in  Irkutsk.  1890-1892.  3  vols.  la.  4^  lAnnaL 
phys,  central  Obs.  St,  Petersb.'] 

In  the  Russian  language  also. 

Ithaca,  Hew  York  Xeteorological  Bureau.— Annual  reports  of  the 

Commissioners  of  the  State  Meteorological  Bureau  and  Weather  Service.    3rd  and 
4th.     1891,  1892.     2  vpls.     8^     Albany,  1892-93. 

— -^    ■  Annual  report  of  the  Meteorological  Bureau  and  Weather  Service 

of  the  State  of  New  York.     6th.     1893.     8«.    Albany,  1894. 
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Jackson,  B.— Ocean  passages,  compiled  from  the  various  sailing  directions.  8*. 
Portsmouth,  1894. 

^Tbe  principal  winds  and  currents  of  the  globe ;  also  rainy  seasons,  ice 
limits,  fogs,  and  rollers,  and  rerolving  storms.    8*.    Portsmouth,  1890. 

Jamaica. — Jamaica  rainfall  for  the  year  1898.    f>.    Dated,  Kingston,  1894. 

No.  177  of  "  Jamaica  Weather  Beport." 

II  — ^— —  Weather  report  for  the  months  of  Jan.-Dec.  1894.  sm.  f*.  Kingston, 
1894-95.    (From  the  **  Jamaica  Gazette:*) 

JenUnSi  B.  G.  —  Tellostria :  A  method  for  determining  astronomically  the 
yariations  in  the  temperature  and  pressure  of  the  atmosphere.  Based  on  English, 
French,  German,  and  American  data,  .with  chart  showing  forecast  readings  for  1894 
and  actual  readings  to  date.    8**.    London,  1894. 

KaminBky,  A. — Der  j&hrliche  Grang  und  Vertheilung  der  Feuchtigkeit  der 
Luft  in  Bussland,  &c. 

See  St.  Pbtebsbubo,  K.  Akad.  deb  Wissenscb.  Repertorium  ffir  Meteor- 
ologie,  vi.  Suppl. 

II  Kammermaim,  A. — ^R^sum^  m^t^rologlque  de  I'ann^  1898  pour  Qen^ye  et 
le  Grand  Saint-Bernard.  8°.  Gen^Te,  1894.  (Arch.  Sc.  Phys.  Nat.,  1894,  Oct,, 
Nov,) 

EaSBIier,  C. — Ueber  einen  vermutheten  Zusammenhanff  zwischen  Wolkenwogen 
und  Niederschlftgen.    sm.  f*.     {Meteor,  Zeitschr.,  1894,  Nov.,  p,  483.) 

Kasan,  01)8er7atoire  Xagiiitiqiie  de  HTniyendM  Impiriale.— Observa- 

tions    .    .    .  publi6es  par  D.  Goldhammer,  1892.    la.  8°.    (Kazan),  1894. 

In  the  Russian  language  also. 

II  Kew  ObseTratOTY. — Report  of  the  incorporated  Kew  Committee  for  the 
year  ending  December  31,  1893.  8*.  London,  1894.  (Proc.  R.  Soe.,  It.,  1894, 
p.  807.) 

Kiel,  Xmisterial-KommiBsioiL   znr    UntersncliTuig   der  Deutschen 

Xeere.-^£rgebnisse  der  Beobachtungsstationen  an  den  deutschen  Kusten  Clber  die 
physikidisohen  Eigenschaften  der  Ostsee  und  Nordsee  und  die  Fischerei.  Jahrg.. 
1893.    Oblong  8^    Kiel  u.  Leipzig,  1895. 

*  Elein,  H.  J. — Jahrbuch  der  Astronomic  und  Geophysik.  v.  Jahrg.,  1894. 
8«.    Leipzig,  1895. 

(THftngfll^  F.)--D<ui  meteorologische  Observatorium  auf  dem  Mont  Ventoux 
(1908  m)  in  Siid-Frankreich.  la.  4^  (Wissensch.  Beil.  Leipzig,  Zeitung,  ISdi, 
No.  5d,  p.  209.) 

•    II Cber  die  aperiodischen  Schwankungen  der  Temperatur  im  Gebiet  des  Pio 

du  Midi  und  Pny  de  Ddme  sowie  fiber  die  Ableitung  30  ji&hriger  Normalmittel  ftir 
beide  Gipfdstationen.  la.  8».  Prag,  1894.  iSitzungsb.  K.  b5hm.  Geselltch. 
Wieeensch.,  math.-naturw.  CI,,  1894.) 

innafloirgTcy,  A.  —  Distribution  annnelle  des  orages  &  la  surface  dn  globe 
terrestre.    la.  4<'.     (Odessa,  1894.) 

Organisation  de  T^tude  climat^rique  sp^iale  de  la  Russie  et  probl^me8  de 

la  m^t6orologie  agricole.    la.  4**.    Odessa,  1894. 

Koudritiki,  X. — Donnas  nou7elles  pour  la  question  de  I'influence  des  for^ts  sur 
le  climat.    la.  8<*.     (Mim.  Soc.  Nat.  Kiew.,  xi.,  1890,  p.  173.) 

In  the  Russian  language. 

■  Les    observations    meteorologiques    de    la    station    m^t^rologiquc    de 

Korostyscheff.    1889-90.  2  vols.   la.  8*.   (Mim.  Soc,  Nat.  Kiew.,  xi.-xii.,  1891-92.) 

Kraano,  Agrarmeteorologisches  ObBerYatorinm    des   Neutrathaler 

landwirtschartlichen  Vereines.  —  Der  Laubfrosch.  yii.  Jahrg.,  1894.  xi. 
Jahrg.    der  popul&ren    meteor.     Abhandlungen    .  .    Redigirt    durch    Frh. 

G.  Friesenhof.    la.  4^.    Alt-Krasno,  1894. 

Lagos,    Colonial    Surgeon. — Meteorological    observations    taken    at   Lagos. 
1894,*Jan.-Dec.    f>.     Sheets.     (Gov.  Gazette,  1894.) 

La  Gnardia)  Observatorio  MeteoroUgico  del  Col^o  de  la  Oompania 

de  Jesus. — [PubUcados.  Cuaderno  primero.]  Resumen  de  las  observaciones 
meieoroMgicas  efectuadas  en  el  Colegio  de  la  Guardia,  .  .  .  durante  el  decenio 
de  1881  i  1890,  6  indicaciones  sobre  el  clima  de  aquella  localidad,  por  el  P.  Don  1). 
Merino.    Publicado  por  el  Observatorio  de  Madrid.    8<^.    Madrid,  1891. 
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La  OtiardiA,  OliBenratorio  Keteorolteico  del  Colerio  da  1ft  Comitate 

de  J6811S. —  [Cuadernos  publicadod.  No.  iii. j  Contiene  P.  Un  estudio  acerca 
dei'  Agua  neMrica.  2".  Nota  sobn  la  tempenlura  en  eJ  afio  189S.  %8*.  Las 
obaervaciones  meteoroldgicaadelotanos  1892  J  1893.    8^    Tay,  1894. 

*  Iia  HirOy  —  do-  -~  Obseryations  de  la  peaantenr  de  racmospherc  flutea  aa 
Ch&teau  de  Mendon  arec  le  barometre  double  de  M.  Hugens.  sm.  4".  {Mim,  Acad^ 
B.  Sc.,f  PariB,  1709,  ;j.  176.) 

Lahore,  Meteorological  Beporter  to  Gtoyemment,  Piii^ab.— Summary 

of  meteorological  conditions  preyailiDg  oyer  the  Panjab.  1894.  Jan.-Dec.  ^. 
Sheets. 

Sanitary  ConunisBioner. — Report  on  the  Sanltaiy  Admltilstratloii  of 

the  pQDJab  for  the  year  1893.    f>.    Lahore,  1894. 

*  Lambert, —.  Sur  la  density  de  l*air.  Tire  des  Mem.  Acad.,  Berlin,  1774.  4«^ 
(  Observ.  sur  la  physique,  jfc,  Paris,  xyiii.,  1781,  p.  126.) 

Lancaster,  A.~  Etudes  cUmatoIo^qaes.    la.  8*^.    Bnixelles,  1894. 
I    Les  fortes  ploies  d'octobre,  1 894.    la.  8**.    8.Le.a. 

*  Langlejt  S.  P. — Sunlight  and  the  earth's  atmosphere.  Lecture  delivered  at 
R.  Inst.  Great  Britain,  April  17,  1885.  la.  8«.  {Pop,  Sc,  Monthly,  xxyii.„ 
p.  643.) 

il  ^^—  The  internal  work  of  the  wind.  sm.  f<*.  Washington,  1893.  (5in£/A- 
sonian  Ctmirih.,  xxyii.,  No,  884.) 

*  Laplace,  [C.  P.  T.].  —  Campagne  de  clrcnnmavigation  de  la  Fr^te- 
TArt^mise,  pendant  les  aun^s,  1837-1840.  Tomes  i.-ir.  4  vols,  la  8^  Faria, 
1841-48. 

*  ■  ■  Vo3rag>7  antonr  da  monde  par  les  mers  de  Tlnde  et  de  Chine,  ex6cat^ 
sur  la  corrette  de  TlStat  La  Favorite  pendant  les  annees,  1830-1888.  Tomes  i.-4y., 
4  voIh.     la.  8^.     Paris,  1833-35. 

*  Le  Boy,  [€.}• — M^moire  ^ur  V^l^vation  et  la  suspension  de  Tean  dans  I'air,  et 
»ar  la  rosee.     4o.     {Mem.  Acad,  H,  Sc,  Paris,  1751,  p.  481.) 

II  LeSB,  £. — I^ie  Vertheilnng  des  Luftdmckes  iiber  Europa  wahrend  der 
Trockeuzeiten  des  Frtthlings  nnd  Sommers  1893.  sm.  f^.  {Meteor,  ZeiiscKr., 
xxix.,  1894,  p.  121.) 

*  Ley,  W.  C— Cloudland  :  a  study  on  the  stnicture  and  characters  of  clouds., 
la.  8".    Ijondon,  1894. 

Lisbon,  Obseryatorio  Do  Infante  D.  Lniz.— Boietim  meteoroiogico.    1894^ 

Jan.  1-I>ec.  31.    f*.    Sheets. 

Liverpool  Observatory.^-Rztracts  from  the  report  of  the  Director  of  the 
Observatory  to  the  Marine  Committee,  and  meteorological  results  deduced  from 
observations  taken  ....  during  the  years  1892  and  1893.  la.  8^.  Liverpool, 
1894. 

*  II  Lloyd,  H. — ^Miscellaneous  papers  connected  with  physical  science.  8**. 
London,  1877.  {Reprinted from  Trans,  R,  Irish  Acad.;  Rep.  JBr,  Assoc,  Advanc^ 
Sc,  Src.) 

Lloyd's  Seaman's  Almanac— 1895.    8».   London,  [1894]. 

London,  Admiralty. — Tide  tables  for  the  Briti.sh  and  Irish  Ports,  for  the  year 
1895 ;  also  the  times  and  heights  of  high  water  at  full  and  change  for  the  principal 
places  on  the  Globe.    la.  8®.    London,  s.a. 

Hydrog^rapMc   Department.— Australia  directory.     Vol.  iii. 

3rd  ed.    la.  8<^.    London,  1895. 

.  ■■    ■  Catalogue  of  Admiralty  charts,  planp,  and  galling  dfarec- 

tions,  1895.    la.  B^.    London,  s.a. 

.^— -  _  List  of  time  signals  established  in  various  parts  of  the 

worid.    4th  ed.,  1895.    la.  8*».    London,  [1895]. 

........  ._  .-.^-.  Korth    Sea    pilot.      Part    i.      Shetland   and    Orkneys.. 

4th  ed.    la.  8».    London,  1894. 

—  .-.— ^-  — »  Norway  pilot.  Part  ii.  From  the  Naze  to  the  North 
C»pe ;  thence  to  Jacob  River.    2nd  od.    la.  8^     London,  1894. 

—  ■  •'  •  Sailing  directions  for  the  South-Bast  coast  of  Nova 
IScotia  and  Bay  of  Fundy.    Fonrth  edition,    la.  8«.    London,  1894. 
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.  Ii^don,  Admiralty,  HydrMnrajphic  Department— Sailing  directions  for 

the  West  Cx>a^  of  Scotland  :  the  Mull  of  Gralloway  to  Cape  Wrath,  including  the 
Hebrides  or  Western  Islands.    4th  ed.    la.  h**,    London,  1894. 

— ■  ■     '■  The  China  Sea  directory.     Vols.  iii.  and  iv.     Third 

edition.     2  vols.    la.  8<*.    London,  1894. 

'  ■       ■  The  Mediterranean  pilot.    Vol.  i.    Third  edition,    la.  S". 

London,  1894. 

'  _  -._^  The  St.  Lawrence  pilot,  comprising  sailing  directions  for 

the  gulf  and  river.    Vol.  i.    Sixth  edition,    la.  8^    London,  1894. 


— — -  Army  Kedical  Department.  —  Annual  abstract  of  meteorological 
observations  taken  at  Netley  and  foreign  stations  in  the  years  1891,  1892.  2  vols^ 
la.  8«.    {Army  Med.  Dep.  Bep.y  1892,  p.  410  $  1893,  p,  368.) 

'^ Board  of    Agriculture.  —  Agriculture  produce  statistics   of  Great 

Britain,  showing  the  estimated  total  produce  and  average  yield  per  acre  of  the 
principal  crops,  with  abstract  returns  for  the  United  Kingdom,  1893.  la.  8°. 
London,  1894. 

-  Board  of  Trade.  —  Abstracts  of  the  returns  made  to  the  Board  or 

Trade  of  shipping  casualties    .    .    .   from  the  Ist  July  1892  to  the  30th  June  1893. 
,     .    .    with  charts  and  appendices,    sm.  f*.    London,  1894. 

British  Association  for  the  Advancement  of  Science.— Beport. 

Nottingham,  1893.    Oxford,  1894.    2  vols.    S",    London,  1894. 

* Edinborgh.  and  Dublin  Philosophical  Magazine  and  Journal  of 

Science.     Fifth  series.     Vols,  xxxvii.-xxxviii.,  1894.    2  vols.    8^    London,  s.a. 


■  General  Begister  Office. — Annual  report  of  the  Begistrar-General  of 
births,  deaths,  and  marriages  in  England,  j  55th  and  56th,  1892-93.  2  vols.  la.  8«. 
London,  1894. 

— ~— Annual  sammary  of  births,  deaths,   and  causes    of  death   in 

London  and  other  great  towns,    1898.    la.  8^    London,  1894. 

^^-— -  ^—  Quarterly  returns  of  laarriages,  births,  and  deaths  registered  in 
.    .     England,  Nos.  181-184,  1894.    la.  8^,    London,  1894-95. 

Weekly  retom  of  births  and  deaths  in   London   and 


•    •    » 


other  great  towns.    Vol.  Iv.,  1894.    la.  8^    liondon,  1894. 

London,  Meteorological  Office. — A  barometer  manual  for  the  use  of  seamen. 
Second  edition.    ]a.  8<*.     London,  1894. 

—^-^  — —  DaDy  weather  report.     1894,  Jan.  1-Dec.  31.    2  vols.    la.  4"*. 
8.1.e.a. 

— — Meteorological  observations  at  stations  of  the  second  order  for  the 

year  1890.    la.  4".    London,  1894. 

-  -^—  Keport  of  the  Meteorological  Council  to  the  Royal  Society,  for  the- 
year  ending  31st  of  March  1894.    la.  S^,    London,  1894. 

.  The  weekly  weather  report  of  the  Meteorological  Office  for  the 

year  1894  (vol.  xi.,  3rd  series),  containing  synoptic  charts,  and  descriptive 
summaries  of  the  weather  for  each  day ;  also  tabular  summaries  of  temperature,, 
rainfall,  and  bright  sunshine  for  each  week,  with  monthly  supplements  and  two- 
appendices,    la.  4^.    London,  1895. 

*  ■  Nantical  Almanac  Office. — ^Tbe  nautical  almanac  and  astronomical 
ephemerifl  for  the  year  1895,  for  the  meridian  of  the  Royal  Observatory  at  Greenwich., 
la.  8**.    London,  8.a. 

Boyal  Astronomical  Society.— Monthly  notices.   Vol.  Hv.,  1893-94. 

8*.     London,  1894. 

——  Boyal  Botanic  Society.—Quarteriy  record.    Vol.  iv.,  1889-1891.    8<>. 
London,  1892. 

Boyal  Oeographical  Society.— The  geographical  journal.    Including 

the  proceedings  of  the  Royal  Geographical  Society.    Vols.  iii. -iv.,  1894.    2  vols., 
la.  8<».    London,  1894. 

*  Boyal  Horticnltnral  Socie^. — Report  on  the  instruments  employed' 

in,  and  on  the  plan  of  a  journal  of,  meteorolo^incal  observations  kept  in  the  garden 
of  the  Horticultural  Society  at  Chiswick.  4*.  iTrans.  Hortic,  Soc,  vii.,  1826, 
p.  97.) 

*  II . Report  upon  the  meteorological  observations  made  in  the  garden. 


of  the  Horticultural  Society,  during  the  year  18^5.    4».    London,  1826.     {Trans. 
Hortic,  Soc,  vi.,  p.  398.) 

For  continuation,  see  Booth,  W.  B. 
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London,  Soyal  Ketaorologioal  Sodetj.—The  meteorological  record.  Monthl J 
results  of  obsenr»tions  made  at  the  stations  of  the  R.  Meteor.  Soc.,  with  remarks 
on  the  weather.    Bj  W.  Marriott    Vol.  xiiL,  1893.    U.  8*.    London,  1894. 
Contains  also  "  Meteorology  of  England  darinff  the  <iaarten 
ending  March  to  December  1898."    By  J.  Gulishxr. 

.-^^  ^— —  Qnarterl J  JonmaL     Vol.  xx^  1894.    la.  8*.    London,  1894. 

Boyal  VatioBAl  Idftboat  Inititation.— The  Ufeboat.   Yoi.  zt., 


1892-94.     la.  8«.    liOndon,  1895. 

— —  Sojal  Etodtty. — Catalogne  of  scientific  pa|»ers.      1874-88.    ToL  x. 
4*.    London,  1894. 
Proceedings.    Vols.  W.-lri.,  1894.    S  vols.    8*.    London,  1894. 

Sojal  United  Senrice  Inititation.— Joomsi.    Vol.  xxxviii.   8*. 

London,  1894. 

— ^—  Sodotj  of  Arts. — Joomal.    Index  to  vols,  xzxi.-xl.,  1883-92.    la.  8*. 
London,  1895. 
— — Journal.    Vol.  xlii.,  1893-94.    la.  8*.    London,  1894. 

KcAdio,  A. — Protection  from  lightning. 
See  Wasbinqtoh,  Dbpabtxbnt  of  Aoricultube,  Wxatbbb  Bubxai;.  ' 

XMphenon,  W.  O.— BemailES  on  the  population  and  meteorology  of  the 
interior  of  northern  Morocco,  and  on  the  disttses  and  medical  customs  preTalent 
amongst  the  inhabitants,    la.  8«.     {Army  Med,  Dtp.  Rep.,  xxxiv.,  1892,  p.  349.) 

Xadndt  Institute  Central  Meteorolbgioo.— Boletin.    1 894,  Jan.  i-Dee.  si. 

sm.  f*.    Sheets. 


OllSOrvaterio.— Obserraciones  meteoroMgicas  efectuadas  en  el  obser- 

vatorio  de  Madrid  durante  los  anos  1898  y  1893.    8^    Madrid,  1894. 

JCagdolllirg^. — Jahrbnch  der  meteorologischen  Beobachtungen  der  Wetterwarte 
der  Magdeburffischen  Zeitung.  Heraosgegeben  von  A.  W.  GrGtsmacher.  Bd.  xi.- 
xii.    Jahrg.  xii-xiii.,  1892-98.    2  vols.    la.  4*.     Magdeburg,  1893-94. 

Xakaroff,  8.— Le  "  Vitiaz  "  et  rOc^an  Pacifique.  Observations  hjdrologiqnes 
&ites  par  les  Officiers  de  la  corvette  "  Vitias,"  pendant  un  voyage  antour  du  monde, 
execute  de  1886  k  1889,  et  recueil  des  observations  snr  la  temperature  et  le  poids 
sp^ifique  de  I'eau  de  rOc6an  Pacifique  Nord.  Vols,  i.-ii.  in  one.  sm.  f*.  St. 
P^tersbourg,  1894. 

In  the  Russian  luogusge  also. 

Manchester  Literary  and  FhilosopMcal  Society.— Memoirs  and  proceed. 

lugs.    4th  series.    Vol.  viii.    8o.    Manchester,  1894. 

Public  Health  Office.— Quarterly  returns  of  the  Medical  Officer  of 

Health.     18£4.    la.  8".    Manchester,  s.a. 

AVetkly  returns  of  the  Medical  Officer  of  Health.     1894.    la.  8: 

Manchester,  bjl. 


Sheffield,  and  Lincolnshire  Bailway.— Monthly  statement  of  rain 

fallen  in  the  year  ending  Slst  December  1894.    sm  f>.    Sheet. 

Kanila,  Ohservaterio  Meteor ol6gico.— La  meteorologia  en  la  Kzposici6n 

Columbtna  de  Chicago,  1893.     Memoria  encrita  pur  los  PP.  F.  Faura  y  J.  Algu^, 
ComisionadoK  del  Gobierno  Espafiol.     sm.  f^.    Barcelona,  1894. 
Obscrvaciones.     1892.    f».    Manila,  1893-4. 


Margate,  Medical  Officer  of  Health.— Annual  report  of  the  Medical  Officer 
of  Health  for  the  year  1893,  to  which  is  appended  the  meteorological  report     8® 
Margate,  1894. 

II  Marriott,  W.— Audibility  of  "  Big  Ben  "  at  West  Norwood  under  certain 
meteorological  conditions,     la.  8».     (QimzW.  Jaum.    R,  Meteor.  Soc.,  xx     1894 
p.  243.) 

Comparative  observations  with  two  sets  of  instruments  at  lifracombe 


North  Devon,  during  1898.    la.  8».     (^Quart.  Joum.  R.  Meteor.  Soc  y  xx     1894 
p.  164.)  '  ' 

II  Moisture,  its  determinr.tion  and  measurement.      8«.      (Joum    San 

Inst.,  XV.,  1894,  p.  200.) 

11  Thunder  and  bail  storms  over  England  and  the  south  of  Scotland. 

July  8th,  1S&8.    la.  S".     {Quart.  Joum.  R.  Meteor.  Soc,  xx.,  1894,  p.  31.) 
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II  XatllieS611,  GWniraL — Les  ooorants  de  la  mer  et  lear  origine.  la.  8**.  Paris, 
1895.     ^Rev.  mar,  et  col,  1894,  Oct.) 

II  ManritillB,  Boyal  Alfred  Observatory.— Results  of  meteorological  obser- 
vations taken  during  the  year  1893,  at  the  Royal  Alfred  Observatorj,  Mauritius, 
sm.  f>.    {Mauritius  Blue  Book,  1898.) 

MaiMitlan,  Obsenratorio  Astron6inico  Xeteorol6gico.— Cnadro  que  mani- 

fiesta  la  cantidad  de  llavia  caida  durante  los  anos  de  1880  4  1891.     la.  f^    Sheet. 
Dated,  Masatlan,  1892. 

tt  Resumen  general  de  las  obseryaciones  meteorolAgicas  practicadas 

en  la  Direccion  del  Observatorio  de  Mazatlan,  durante  el  afio  de  1898.    la.  f^. 
Sheet.    Dated,  Maxatlan,  1894. 

KeiliardlUU  W. — Beitr&ge  zur  Kenntniss  der  klimatischen  Verh&ltnisse  des 
nordostlichen  liieUs  des  Indischen  Oseans.    4*.    Altona,  1894. 

II  — —  Ueber  die  Methoden  der  Verarbeitung  von  meteorologischen  Beobach- 
tungen  zur  See.     8®.     {Zeitschr,  GeselUch,  Erdk,  Berlin,  xxix.,  1894.) 

Melbourne  Obserratory. — Record  of  results  of  observations  in  meteorology 
and  terrestrial  magnetism  made  at  the  Melbourne  Observatory,  and  at  other 
localities  in  the  Colony  of  VioCoria,  Australia.  1898,  Jan.-Dec.  la.  8^  l^Icl- 
boume,  8.a. 

Xelliflh,  H.— The  weather  of  1894,  at  Hodsock  Priory,  Worksop.  8^ 
6.1.e.a. 

*  Melville,  G.  W. — li^  the  Lena  delta.  A  narrative  of  the  search  for  Lieut.- 
Commr.  De  Long  and  his  companions,  followed  by  an  account  of  the  Greely  relief 
expedition  and  a  proposed  method  of  reaching  the  North  Pole.  By  6.  W.  Melville. 
Edited  by  M.  Philips.    8«.    London,  1885. 

iteteorolOgiBChe  ZeitSChrift. — Herausgegeben  im  Auftrage  der  Oester- 
reichischen  Qesellschaft  fiir  Meteorologie  und  der  Deutschen  Meteorologischen 
Gesellschaft.  zi.  Jahrg.  (xxix.  Bd.  d.  Zeitschr.  oeslerr.  Qesellsch.  Meteor.)  1894. 
la.  8^.    Wien,  s.a. 

Mexico,  Sodedad  Cientiflea  ''  Antonio  Alzate.*'— Memorias.    Tomo,  vii. 

1893-94.     8*.    Mexico,  1893. 

Title  page  in  French  language  also. 

Milan,  B.  Osseryatorio  Astronomico  di  Brera  in  Milano.*OsservacioLi 

meteorologiche  eseguite  neir  anno  1894,  col  riassunto  composto  sulle  medesimc  da 
£.  Pini.    sm.  f^    8.1.e.a. 

II  Mill,  H«  R,— The  Clyde  sea  area.  Part  iii.  Distribution  of  temperature. 
la.  4^    Edinburgh,  1894.     (Trans.  R.  Soc.  Edinh.,  xxxviii.,  Part  1,  1893-94) 

Monte  Video,  Sociedad  Meteorol6gica  Umguaya.— [Revista  mensuai.] 

1892,  July-Dec.    sm.  f>.     Monte  Video,  1892-98. 

*  Moore,  J.  W. — Meteorology:  practical  and  applied,    sm.  8o.    London,  1894. 

ij  Munich  K  b.  meteorologiBche  Centralstation.— Uebersicht  fiber  die 

Witterungsverh&ltnisse  im  Konigreiche  Bayem.     1894,  Jan  .-Dec.     la.  V*.     Sheets. 
{Separat-Ahdruch  aus  der  **  Augsburger-Abendzeituny.**) 

Wetterkarte  und  Wetterbericht.     1894,  Jan.  1-Dee.  31.    Oblong 

f>.    Sheets. 

*  Nature. — A  weekly  illustrated  journal  of  science.  Vols,  xlix.-l.  1893-94 
2  Tols.    la.  6^.    London  and  New  York,  B.a. 

*  Natnre,  La. — Revue  des  sciences  et  de  leurs  applications  aux  arts  et  A 
rindustrie.  Journal  hebdomadaire  illustr^.  xxii'  ann^e,  1894.  1*'  et  2«Semettre8. 
2  vols.     sm.  f*.    Paris,  s.a. 

*  Nautical  Mag^aiine  and  Journal  of  the  Royal  Naval  Reserve.  Enlarged 
series.     Vol.  Ixiii.,  1894.    la.  8®.    London,  s.a. 

Nemuro,  Japan. — Report  of  the  meteorological  observations  made  at  Kemuro, 
Japan.     !889,  1^90.     Published  by  Hokkaido  Uho.     2  parts,     sm.  f^     s.l.ca. 

In  the  Japanese  language  also. 

*  Neumayer,  G. — On  the  lunar  atmospheric  tide  at  Melbourne.  8*.  {Proc, 
R.  Soc,  XV.,  1867, />.  489.) 

New  Tork.  American  Oeograpbical  Society.— Journal.    Vol.  xxvi.,  i894. 

la.  8®.    New  York,  s.a. 
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New  York,  Meteorological  Observatory.— Beport.  1894.  4«.  New  Yoi*, 

1894. 

Nice,  8oci6ti  de  MMeeine  et  de  dnnatologie  de  Nice.— Nice-MMic«i. 

1B«  annle,  1893-94,  Nos.  1-lS.    la.  8«.    Nice.  1893-94. 

*  Nollety  [J.  A.] — ExAmen  d'an  m6moir«  envoy^  k  rAcademie,  dans  feqael* 
il  B*agit  de  plusteurs  faits  concemant  lea  barom^Cre^.  4*.  (Mim,  Acad.  R.  Sc^ 
Parix,  1751,  p.  275.) 

[Nortliamptoii,    Northamptonflhire    Natural    History    Society.! — 

Heteorologicairepoit.     1889-94,    8<>.     [?  Rep.  Northampton  Nat.  Hist.  Soe.j 

*  >l  0*Brieiit  0.^0 q  certain  climatic  phenomena  of  the  northern  coast  ot  the 
Republic  of  Chili.  8°.  tiondon,  1892.  (JIfifi.  Proc  Inst,  Civ,  Eng,,  ciz-, 
1891-92.) 

OdMsa,  Keteorologiflches  Observatorinm  der  Neurnssischeii  Uni- 

Tersitat. — Meteorologische  Beobachtungen.     1892.    Jan.-Dee.    f«. 

In  the  Russian  language  also. 

[ Obsenratoire  MitiorolcMdqiie  de  lUniversiti.]— Reme  m^t^oro- 

logique.      TraTanx   du  r6seau  mett^ormogique  du  sud-ouest  de  la  Russie.     1893. 
Vol.  vi.     Par  A.  KlossoTsky.    la.  4<*.    Odessa,  1894. 

Text  in  the  Russian  language. 

0-GyaUa,  Keteorologisches— Kanetiscbes  Central-Obseryatorium. — 

Beobachtungen.     1893,  April-Dec.     1894,  Jan.-Dec.     la.  8".     Budapest,  1893-94. 

In  the  Hungarian  language  also. 

,  Acadimie  des  Sciences. — Comptes  rendus  hebdomadaires  des  stances. 
Tomes,  ex viii.-cxix.     1894.     2  vols.     4®.     Paris,  1894. 


Bureau  Central  Xitiorologigue  de  France.— Annales 


publieefl  par  K  Mascart.     Ann^  1892.    i.-iiL    3  vols.    la.  4°.     Paris,  1894. 
— — —  — ^  Bulletin  international.    xxxYui*  ann^  1894.    Jan.  1-Dec.3l.  4<>. 

Xinistdre  de  la  Marine  et  des  Colonies.— Revue  maritime  et 


coloniale.    Tomes  cxx.-cxxiii.    4  vols.    la.  8o.    Paris,  1894. 


Seryice  Hvdrograpbique  de  la  Marine.— Annales  hjdrographiques. 


2«  ser.    Tome  xvi.     1894.    la.  8».    Pans,  1894. 


SoeUti    M^tiorologique    de    France.— Annuaire.      Tome   zii. 

1893.     la.  8^     Paris,  s.a. 

*  Parkinson,  T. — A  system  of  mechanics  and  hydrostatics,  being  the  sut>Btance 
of  lectures  upon  those  branches  of  natural  philosophy.    4<*.     Cambridge,  1789. 

Parsons,  Laurence.— See  Rosse,  Earl  of. 

*  Paulsen,  A. — Sur  la  nature  et  I'origioe  de  raurore  boreale.  la.  8«.  Copen- 
hague,  1894.    {Bull.  Acad,  R.  Sc,  et  LeUres,  1894,  p.  148.) 

Peek,  C.  E. — ^Meteorological  obsenrations  for  the  year  1893.  Rousdon  Obi«;r- 
▼atory,  Devon.    Vol.  x.    4*.    London,  1894. 

Peking,  Inspectorate  General  of  Customs.— Medical  reports  for  the  half- 
years  ended  31st  March  and  30th  September  1891.  4l8t  and  42Dd  Usnes.  2  vols.. 
4».    Shanghai,  1894. 

II  Pernter.  J.  M. — Zur  Erklamng  des  taglichen  Ganges  der  Windgesch- 
wiudigkeit.  la.  S^.  Wien,  1893.  {Sitzungsb,  A.  Akad.  Wissensch.  Wien,  math." 
naturw.  CI.,  Bd.  cii.,  Ahth,  2,  p.  979.) 

II  — —  Die  Niederschlagsverh&ltnisse  der  Umgebung  von  Bozen  in  den  Jahren 
1891-1893.     8®.     (Bcr.  naturw.-med,  Ver.  Innsbruck,  xxi.,  1892-93.) 

■  Die  Wolken.    Vortrage  des  Ver.  Verbr.  naturw.  Kenntn.  Wien.    zxxiii. 
Jahrg.,  Heft.  ii.    sm.  8«.    Wien,  1893. 

Pestb,  Eonigl.  Xing.  Central-Anstalt  fiir  Meteorologie  und  Erdmagne- 

tismUS. — Jahrbucher.    xxi.  Bd.,  Jahrg.  1891.    4^.    Budapest,  1894. 

In  the  Hungarian  language  also. 

Petella,  J.—Massana  ed  Assab.  Soggio  di  topo-idrografia  e  climatologia  com- 
parate.    xi.  Congresso  medico  intemazionale.    la.  8".    Roma,  1894. 

Petermann's  (Dr.  A.)  Mitteilungen  ana  Justus  Perthes'  geographischei- 
Anstalt.     Herausgegeben  von  A.  Supan.    40  Bd.,  1894.    A\    Qotha,  B.a. 

—  ans  Justus  Perthes'  geographischer  Anstalt.    Herausgegeben  tod. 


A.  Supan.     Erganzungsband  xxir.    la.  8**.    Gotha,  1895. 
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"'PMladelpMa,  American  Philosopbieal  Society.— Proceedings.  Vol.  xxxw, 

1893.     Proceedings  commemorative  of  the  150th  anniversary  of  the  foundation  of 
Amer.  Phil.  Soc,  May  2*i>26, 1893.     la.  9^,     Philadelphia,  1894. 

— — Proceedings   of  the  American  Philosophical    Society   held   at 

Philadelphia  for  promoting  useful  knowledge.    Vol.  zxxiii.,  1894.    In.  8^    Phila- 
delphia, 1894. 

'  Franklill  Institute. — ^The  journal  of  the  Franklin  Institute  deTOted  to- 
science  and  the  mechanic  arts.  Vols,  czxxvii.-cxxxviii.,  1894.  2  vols.  8^  Phila- 
delphia, 1894. 

Fhilipe,  H. — In  the  Lena  delta.    See  Melville,  6.  W. 

Plymouth. — First  annual  meteorological  report  by  H.  V.  Prigg.  1893.  S"* 
Plymouth,  1894. 

Pola,  hydrographisches  Amt  der  k.  k.  KriegBmarine.— Meteoroiogischo- 

und  magnetische  fieobachtungen.    1894,  Jan.-Dec,  and  Results,    oblong  la.  8^ 

■  JL  K.  hydrographisches  Amt. — ^Mittheilungen  aus  dem  Oeblete  des 
Seewesens.    Jahrg.  1894.    xxii.  Band.    la.  ^'^^    Pola,  1894. 

Polifl}  P. —^fgebnisse  der  1894  in  Aachen  von  der  meteorologischen  Station. 
Aachen  angestellten  Beobachtangen.    4*'.    Sheet. 

II  '   Die  Gewitter-Erscheinungen  in  Aachen  am  27  August  1894.    la.  8**. 

{Das  Wetter,  xi.,  1894,  p.  221.) 

II  Port  au  Prince,  Haiti. — Taglicher  Gang  des  Barometers  zu  Port  au  Prince- 
nach  ZAveij&hrigen  Beobachtungen  1 890-92  des  Herm  Prof.  P.  «T.  Scherer,  nebst 
einer  Cbersicht  der  bi^'herigen  Bcobachtungsergebnisse  zu  Port  au  Ptince  1865-6^ 
Ton  Prof.  A.  Ackermann  und  1888-1893  von  Prof.  J.  Scherer.  la.  4*'.  {Jakrb.  K. 
K,  Central'Ansialt.  Meteor. j  Wien,  1893,  Anhang.} 

,    |[  ......  [Tagliche    meteorologische     Beobachtungen]     1890-1898.      la.    4<*. 

{Jahrb.  K.  K.  Centred- Anst.  Meteor.,  Wien,  1890-92,  p.  121.) 

Porto  Bico,  Jefatura  de  Obras  PtLblicas  de  la  Isla  de  Puerto  Bico.-- 

Resdmen  de  las  observaciones  meteorologicas  verificadas.     1894.    Jan.-J>ec.    8**. 
Sheets. 

Prague,  K.  K.  Stemwarte. — ^Magnetischo  und  meteorologische  Beobaditungea 
.     .     1893.    54  Jahrg.     la.  4o.    Prag,  1894. 

Prasrue,  Techniaches  Bureau  des  LandesculturratlLee  fiir  das  Ednig- 

reich  Bonmen. — Ergebnisse  der  ombrometrischcn    Beobachtungen  in  BOhmen. 
1898.     4».    Prag,  1894. 

In  the  Czech  language  also. 

»^^-—  I  Ergebnisse  der  Wasserstandsbeobachtungen  an  den  Fl^ssen^ 
BOhmens.    1893.    4°.     Prag,  1894. 

Prigg,  H.  T. — Meteorological  report.    See  Plymouth. 

Prince,  C.  L.-*The  summary  of  a  meteorological  journal  kept  •  •  •  •  at 
Crowborough  Hill,  Sussex.     1893,  1894.    2  paits.,  sm.  f*.    s.l.e.a. 

Puebla,  Colegio  Catolico  del  Sagrado  Corazon  de  Jesus.— Observaciones. 

met6oroI6gicas.     1879.    sm.  f°.    sj.e.a. 

■  ^—  Kesumen    de   las    observaciones    mcteoroldgicas.      1887-1889. 

2  sheets,  oblong  sm.  %''.  and  1  vol.,  la.  8<>.     Puebla,  1890. 

OlMieryatorio  Heteoroldgico  del  Colegio  del  Sstado  de  Puebla. 

— Be&umen  correspondiente  a  cada  dia.     1893-1894.    Jan.-Dec.    sm.  t?, 

\\  Bajna,  IK., — Suir  escursione  diurna  della  declinazione  magnetica  a  Milano  in 
relasione  col  periodo  delle  macohie  solari.  la.  8<^.  (^Rend,  B,  let.  Lombardo  Sc. 
Lett.,  serie  ii.,  xxviii.,  1895.) 

*  Bavenstein,  £.  0. — ^Report  on  meteorological  obsen-ations  in  British  East 
Africa  for  1893.    la.  8°.    London,  1894. 

II  BicCO)  A.  e  ArcidiaCOno,  S.— Osservazioni  puteometriche.  la.  8«.  (Bo//, 
mens,  aecad.  cioenia  sc.  not.  Catania,  xxxvii.,  1894.) 

|l  .^.^^  j^.  e  Saija,  G-. — Confronto  della  temperatura  air  os0«rvatorio  Btneo  ed 
air  osservatorio  di  Catania,  la.  8».  {Boll,  mens,  accad.  eioenia  sc.  not,  Catania,, 
zxxvii.,  1894.) 
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*  BiclUUrdMn»  J* — Daily  toblef  (with  ATengei)  of  temperature  and  rainftU  [at 
FaroTohitra,  AntaaanariTo].  1890-1892.  3  parte.  8^  {Antananarivo  Ann,  tutd 
Madagascar  Mag,,  iv..  No,  14,  1890;  No.  15,  1891,  p.  88S ;  No.  16,  1892,  p.  505.) 

1890  is  in  MS.   See  alio  Shabm an,  J. 

II  Binenltteh,  A.  —  Wittenmgt  -  Ubersicht  des  Jahres  1893.  8*.  (^Verh, 
naturf.  OotelUch.  Basel,  x.,  pp.  425  u.  434.) 

Contain!  also  "  Die  Kiedertchlagt-Verii&ltnisse  des  Kantons  Basel  and  ihre 

Beaiehnng  sur  Bodengestalt." 

Bio  do  JanoirOi  ObfOrTfttoriO.  —  Annoario.  1894.  Anno  X.  sm.  8*. 
Bio  de  Janeiro,  1893. 

Biposto,  OMarratorio  Koteorologieo  del  B.  Istitato  Hautico.— Boiiettino 

mentue.    Anno  xx.,  1894.    Fasc.  1-12.    sm.  f*.    Riposto,  1894. 

Borne.  Speeola  Tatlcaxia.  —  Pnbblicasioni.  Fasc. .  iT.  sm.  ^.  Roma, 
1894. 

UflLdo  Centrale  di  Xeteorologia  e  di  Oeodinamica.— Boilettino 

meteorico.    Anno  ztI.,  1894.    Jan.  l-Dec.  31.    la.  4*.    Sheets. 

•— —  -*^—  Rivista  Meteorico-Agraiia.  Anno  xt.,  1894,  N.  1-36.  la.  8*.  and 
sm.  ^.    (Roma,  1894-95.) 

*  ll  BOMO,  Lanresee  (Sari  of).— On  the  radiation  of  heat  from  the  moon,  the 
law  of  its  absorpticn  by  our  atmosphere,  and  of  its  variation  in  amount  with  her 
phases,    la.  4».     (PAi7.  Trans.,  1878,  p.  587.) 

II  Botoh,  A.  Li  —  Meeting  of  the  International  Meteorological  Committee. 
[Upsala,  1894.]     Is.  S".    {Amer.  Meteor.  Joum.,  1894,  Dec.) 

The  Meteorological  Senrioes  of  South  America,    la.  8".    (^Amer.  Meteor. 


Joum.,  1894,  Sept.  and  Oct.) 

Bngb J  School  Fatnral  History  Society.  —  Report    ...   for  the  year 

1894.     8o.    Rugbj,  1895. 

BxiXIgi  0. — Repartition  de  la  pression  atmospherique  sur  I'Oc^n  Atlantiqne 
septentrional  d'apres  les  obsenrations  de  1870  ik  1889,  avec  la  direction  moyenne  du 
vent  sur  lee  littoraux.    la.  ^.    Copenhague,  1894. 

*  II  SabinOi  E. — Contributions  to  terrestrial  magnetism.  No.  ii.  la.  4«.  {PkU. 
Trans.,  1841,  p.  11.) 

[St.    Petersburg,    Ohlavn.    Fix.    Observatoriya.  —  Eshemyesyachn'i! 

meteorologhicheskii  byulleten  dlja  Evropeisko!  Rossii.]  (St.  Petersburg,  Central 
Physical  Observatory.  Monthly  meteorological  bulletin.)  (1894.  ii.  la.  4<». 
[Sanktpeterbnrgh,]  1895. 

St.  PeterBburg,  Kaiserliche  Akademie  der  WissenschafteiL— Reper- 

torium  fiir  Meteorologie.  .  .  .  Redigirt  von  H.  Wild.  Bd.  xvii.  sm.  i^. 
St.  Petersburg,  1894. 

— ^  Repertoriam  fttr  Meteorologie.   vi.  Suppl.  Der  jahrliebe  Gang  nnd 

die  yerth^ili^g  der  Feuchti^keit  der  Luft  in  Russland  nach  den  Beobachtungen 
von  1871-1890,  von  A.  Kammskij.    sm.  f"".     St.  Petersburg,.  1894. 


Ohservatoire  Physique  Xit^orologique.— Bulletin  m6t6oroiogique. 

1894,  Jan.  1-Dec.  31.    f».    Sheets. 

In  the  Russian  language  also. 

■  Pbysikalisches  CeiLtral-Ob8eryatoriiiiii.*Annalen  .   .   .  heraus- 

gegeben  von  H.  Wild.    Jahrg.  1893.     Theil  i.  und  ii.    2  vols.    bm.  f».    St.  Peters- 
burg, 1894. 

[ Scientific  Department  of  the  Naval  Technical  Committee.]— 

^aval  Rei^ertory.     1894.     I^os.  1-7,  9-11.    la.  8».     St.  Petersburg,  1894. 

In  the  Russian  language. 

St  Vincent,    Botanic    (}arden8.~Meteorological  return,    1894,  Jan.-Dec. 
sm.  f^.    Sheets. 

Sab  Panic.  Commissao  Oeographica  e  Oeologica.— Boietim.  vol.  i.,  n.  8. 

Dados  climatologicoB,  1890.    (Por  A.  Loefgren.)    8°.    S.  Paulo,  1891. 
Dados  climatologicos.     1891,  1892.    2  vols.   8®.     S.  Paulo,  1898. 

Sapporo,  Japan.— Report  of  the  meteorological  observations  made  at  Sapporo, 
Japan,  1890.     l*iiblished  by  Hokkaido  Cho.     sm.  f®.     s.l.e.a. 

In  the  Japanese  language  also. 
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*  Schinidty  A* — Ober  die  Venrendung  trigonometrischer  Beihen  in  der 
Meteorologie.  Programm  des  herzoglichen  Qymn.  Emestinum  za  Gotha  .  .  . 
17  Kilrz,  1894.    4».     Gotha,  1894. 

II  Sdhreiber,  [P.]~Ableituiig  der  sogenaunten  Trftgheitocarve  auf  der 
Erdoberfl&che.    la.  4<>.     {Leopoldina,  xxx.,  1894.) 

II  ^-— ^  p.  Die  ZostandsgleichaDgen  einer  Luftsaule.  Barometrische  Hohenformel. 
Zweite  Mittheilung.  Yorgetraffen  in  der  Sitz.  ZweigTer.  Chemnitz,  24  Apl.  1894. 
la.  4®.     {Civilingenieur,  xL,  Heft  4.) 

*  Science  ProgreBS. — ^A  monthly  review  of  current  scientific  investigation. 
Conducted  hj  H.  C.  Bordett,  edited  by  J.  B.  Farmer,  vols,  i.-ii.  1894-1895.  2 
vols.  la.  S^.    London,  1894. 

*  ScoreBby^  W.^  Jul — Meteorological  joornals,  kept  durinff  voyages 
Irom  Whitby  to  Greenland,  and  back  again,  on  board  the  ship  '<  Besolation,"  in  the 
years  1807,  1808,  and  1809.  8».  [Afem.  Werner.  Nat.  Hiat.  Soc.  Edinb.,  I.,  1810, 
p.  249.] 

*  ■  Meteorological  observations  on  a  Greenland  voyage,  in  the  ship 
^  Besolation,"  in  the  years  1810  and  1811.  8^  IMem.  Werner.  Nat.  Bist.  Soc. 
Edinb.,1.,  1810,  p.  609  ;  II.,  1812,  p.  155.] 

II  Scott)  Bh  H. — ^Barometrical  conditions  and  air  movements.  8**.  (Joum.  San. 
Inst.,  XV.,  Pari  ii.,  1894,  p.  188.) 

Fogs  reported  with  strong  winds  daring  the  1 5  years  1876-90  in  the 


British  Isles,    la.  8<^.    {Quart.  Jaum.  R.  Meteor.  Soc.,  xx.,  1894,  p.  258.) 

Seeland.  F.— Magnetische  and  meteorologische  B^obacl^tangen  zu  Elagenfurt 
Dec.  1893-I)ec.  1894  and  year.    8o.    8.le.a. 

Shanghai  Meteorological  Society. — Seoond  annnal  report  for  the  year  1893 
on  the  typhoons  of  the  year  1893.    By  F.  S.  Chevalier,    la.  8^    Zi-ka-wei^  1894. 

*  Sharman,  J.— Daily  tables  of  the  temperature  and  rainfall  at  Farovohitra, 
Antananarivo.  1893.  8**.  (^Antananarivo  Ann.  and  Madagascar  Mag.,  v.. 
No.  17,  1893,  p.  125.) 

For  previous  years  see  Riouabdson,  J. 

*  Simpson,  Sir  George. — Narrative  of  a  journey  round  the  world,  during  the 
years  1841  and  1842.    Vols,  i.-ii.    2  vols.    la.  8«.    L«ndon|  1847. 

Singapore,  Principal  Medical  Officer,  Straits  SettlementB.— Annual 

meteorological  report,  Straits  Settlements,  fbr  the  year  1898.    sm.  f<*.    s.l.e.a. 

II  Singer,  K— Wolkentafehi.  ^.  MAnchen,  1892.  {Beob.  Meteor,  Statumen 
K.  Bagem,  xiii.,  1891.] 

Text  in  English  and  French  also. 

Sofia,  Station  Central  K^tiorologigue  de  Bnlgarie.— -Bulletin  mensuel. 

1894,  Jan.-Dec.  and  year,    oblong  la.  8^    sheets. 

In  the  Kussian  language  also. 

II  Sohncke,  L. — Gewitterstudien  auf  Grand  von  Ballonfabrten.  4».  Mtinchen, 
1894.  (^Abhandl.  k.  bayer.  Akad.  Wissensch.,  ii.  CI.,  xviii.  Bd.^  m.  Abth., 
p.  593.) 

Xind  Finsterwalder,  S. — Die  erste  wissenschaf tliche  Kaehtf^hrt  del 


Hunchener  Yereins  ftLr  Lurtachiffahrt.    la.  4®.    (Beob.  meteor.  Station,  k.  Bagern,, 
XV.,  1893.) 

-.i— ^ Die  zweite  wissenschaftliche  Nachtfahrt  des  Munchener  Vereins 

fOr  Luftschiflahrt  am  8  Juli  1898,  Morgens  8  Uhr.    la.  4^.     (^Beob.  meteor.  Station, 
k,  Bagem,  xv.,  1893.) 

Sonthport,  Pemley  ObBervatory,— Report,  and^results  of  observations,  for 
the  year  1893.    By  J.  Baxendell.    4*.    Sonthport,  [1894.] 

II  Steinbach«  — . — Bemerkungen  tiber  das  Klima  von  Jaluit.  la.  8^  Berlin, 
1894.     (MittheU.  deutsch.  Schutzgeb.,  vii.,  1894,  Heft  4.) 

II  Stelling,  E.— Magnetiscbe  Beobachtnngen  im  Oitsibirischen  Ettsten^ebiete 
im  Jahre  1890  nebst  Bemerkungen  dber  die  Xnderangen  der  erdmagnetischen 
Elemente  daselbst.    sm.  f"".    St.  Petersburg,  1894.     {Repert.  Meteor,  xv..  No.  5.) 

II  Stemeck,  K.  'TOn.— Die  PolhOhe  und  ihre  Schwankungen,  beobachtet  auf 
der  Stemwarte  des  k.  und  k.  militar-geographischen  Institutes  lu  Wien.  la.  8*. 
Wien,  1894.     (JMitiheil.  k.  k.  milit.  geogr.  Inst.,  xiii.,  1898.) 

IJ  ..^— .  Belative  Sehwerebestimmungen  ausgef&hrt  im  Jahre  1898.  la.  8*. 
Wwn,  1894.    (Jdittheil.  h.  A.  milit.  geogr.  Inst.,  xiii.,  1898.) 
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*  Stemurt,  B. — Meteorology  of   the    sim    and  eavth.     OMniag  addreea  in 
Section  A,  at  tlie  Bristol  MettlDg  of  the  British  Assoc,    la.  6^   {Pop.  Sc.  Monlhfy 
viii.,  />.  75.) 

Stockholniy  KongL    SYenska  VeteiiflkAp8«AlfadftTnie.  ->Meforoiogiska 

lakttagelser  i  Sveriffe  utgifna  af  Kongl.  Svenska  Vetenekaps-Akademien,  anrtalda 
och  utarbetade  ancusr  inseende  af  meteorologiska  Central-ADstalten.  Bd.  xxzi.- 
xxziL,  2  dra.  6er.»Bd.  17,  18.     1889-1890.     2  vols.  la.  4*>.    Stockholm,  1893-94. 

In  the  French  language  also. 

]C6t6<HNd0giaka  Oeatrftl-Anstalt.— M&nadsi>fTersigt  af  Tiderkken  i 


Sverige  till  landtbrokets  tjenst  vtgifven  under  meteorologiska  Central-ABStaUena 
inseende  af  Dr.  H.  £.  Hambeig.    Aig&ng  xiv.    1894.    f*.    Stockhohn,  1894. 

Stonylmnit  College  Observatorjr. — Results  of  meteorological,  magnetieal,  and 
solar  observations.  By  the  Bev.  W.  Sidgreaves.  1894.  sm.  8*.  Clitberoe, 
1895. 

The  Appendix  contains  **  Results  of  meteor,  obsns.  taken  at  St.  Ignatioa* 
College,  Malta,  by  the  Rev.  J.  Dobson.     1894."  <      - 

Straits  Settlementt. — ^Annual  report  of  the  State  of  Selangor  for  the  year 
1898.    sm.  f>.    Kuala  Lumpur,  1894. 

-— ^—  Annual  report  on  the  State  of  Negri  Sembilan  for  the  year  1893.  sm.  f*. 
-f.l.e.a. 

Strasslrarg,    Meteorologischer    LandesdieiiBt  —  Rrgebnisse  der   me- 

teorologisohen  Beobachtungen  im  Reichsland  Klsass-Lothringen  im  Jahre  1892. 
Hcrausgegeben  tod    •    •    •    H.  Hergesell.    la.  4<*.    Strassbnrg,  1894. 

—  Uebersicht  fiber  die  Wittenmgs-Verhaltnisse  EIsass-Lothringens.  1894, 
Jan.-Dec.    Beilage  der  Strassburger  Correspondenz,  1894-^5.    i\ 

Stuttgart,  EgL  Statistisches  Landesamt    Heteorologische  Centra!- 

station.*— I^atMnM  meteorologlsehes  Jahrbuch.  Jahrg.  1893.  Meteorologische 
Beobachtunffen  in  Wurttemberg.  Mitteilnngen  der  mit  dem  K5niglicfaen  statis- 
4isehen  Landesamt  verbundenen  meteorok>gischen  Centralstation.  la.  4*.  Stnttgarti 
1894. 

— «*■  J         ■       Yerdffentlichungen    des    K.    Statistuchen  I^andsiamts. 

Witterungsiibersicht  •  •  •  nach  den  Beobachtungen  der  wilrttemb.  meteor. 
Stationen.  1894,  Jan^Dec.,  year.  f'.  Sheets.  {Sonderabdi-uck  aus  Staais- 
AnzeigersfUr  Wurttemb.,  1894-95.) 

II  Snndell.  A.  F.— Askv&dren  i  Finland.  1893.  8o.  Helsingfots,  1894.  IBidr. 
Kdnn.  Finl  Natur  o  Folk,  liv..,  1894,  p.  417.]  ^     ^ 

II  En   akustisk  anemometer,     la.    8».      {Finska    VeL-Soc,    Ofverzigt, 

xxxvi.,  1894). 

II  SnStackets  hftjd  i  Finland  vintem,  1891-92.    Foredrairet  den  29  Jtfai 

1898.     (/'enitta,  9,  JVo.  1.)  .      t^J 

[Sydney  Observatory .]^Meteorological  observationa  at  Sydney.  1893,  Jan.- 
Dec.    8°.    8.1.e.a. 

[—3  Results  of  rain,  river,  and  evaporation  observations  made  in  Kew 
South  Wales  daring  1893,  under  the  direction  of  H.  C.  Russell,  la.  %^,  Sydney, 
1894. 

■  Weather  chart  of  Australia  and  New  Zealand.     1893.    Jau.-Dec.    t*, 

43heets. 

Royal  Society  of  New  South  Walefl.--Journai  and  proceediMs. 

Vol.  xxvii.,  1893.    8».    Sydney,  s.a. 

II  SymoUBy  0.  J,— On  the  amount  of  evaporation.     %\     {British  Baittfali, 

loo9.) 

II  — —  English  meteorological  literature,  1337-1699.  la  8«.  {Rep.  Chicago 
Meteor,  Congr.,  Aug.,  1893,  Part  ii.,  p,  338.) 

^  Symons'B  Monthly  Meteorological  Magazine.— Vol.  zxiz.,  i894.     e^. 

London,  1895. 

SymOIIB,  Gt,  J.,  and  Wallis,  H.  S.— British  rainfall,  1893.  On  the  dis<zilm- 
tion  of  ram  over  the  British  Isles,  during  the  year  1893  •  •  •  8^  London, 
1894. 

Syracuse,  Osservatorio  Centrale  di  Siracusa.—Osservazionimeteorologiehe 

fatte  nell*  osservatorio  centrale  di  Siracusa  e  nelle  stazioni  della  rete  meteorico* 
ngraria  della  provincia.    Anno  xvii.,  1893,  Jan.-Dec.    8«>.    Siracasa,  1893. 
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Tacubaya, Ob06rYatorioA0troii6micoNaci<mal,— Aaqario.  1896.  Afioxv. 

Formado  bajo  la  direcci^n  del  Ingeniero  A.  ADguiauo.    sm.  8<*.    Mexico,  1894. 

Tebbutt,  J.— >Bepoit  of  Mr.  Tebbutt's  Observatory,  the  Peniusola,  Windsor,  New 
South  Wales,  for  the  year  1898.    8°.    Sydney,  1894. 

*  Theophrastus  of  Eresus  on  winds  and  on  weather  sij^ns.  Translated, 
with  an  introduction  and  notes,  and  an  appendix  on  the  direction,  number,  and 
nomenclature  of  the  winds  in  classical  and  later  times,  by  J.  G.  Wood,  and  edited  by 
6.  J.  Symons.    8°.    London,  1894. 

*  Thompson,  B. — Journal  of  meteorological  observations  made  in  the  garden 
of  the  Horticultural  Society  at  Chiswick  during  the  years  1831-1840.  4<*.  {Trans. 
Hortic.  Soc,  2nd  ser,,  i.,  pp,  343,  419,  483  ;  ii.,  pp.  1,  73,  129,  189,  317,  481,  529.) 

.  See  sdso  Booth,  W.  B.,  and  Thompson,  U. 

Tiflis,  PhysiJcalisches  Obsorvatoritim.— Beobachtungen.     1892.    la.  4«. 

<Tiflis),  1894. 

II  Toddy  Sir  C. — Meteorological  work  in  Australia:  a  review.  8«.  [?V\Tierc 
from.] 

Toldo,  Central  Meteorological  Obserratory.  —Monthly  report.  Meteoro- 
logical observations  in  Japan.     1893.    Jan.- Dec.    la.  8<>.    s.Le.a. 

Storm  signal  stations  in  Japan.    January,  1894.    f*».    Sheet. 

'  —  Weather  maps.    1894L    Jan.-Dec.    4".    Sheets. 

*  II  Tomlinson,  C. — On  the  claim  of  Dr.  Wells  to  be  regarded  as  the  author  of 
the  **  theory  of  dew."  8*.  Edinburgh,  1861.  {Edinb.  Netc  Phil.  Joitrn.,  new 
ser.y  1861,  Jan.') 

Toronto,  Magnetical  Observatory.— General  meteorological  register  for  the 
year  1893.    8«.    s.l.e.a. 

Toronto,  Meteoroloneal   Service,  Dominion  of  Canada. ^Monthly 

weather  review.     1893.    Jan.-Dec.    la.  4".    s.l.e.a. 


Report.    By  C  Carpmael.     1889.    la.  8<>.     Ottawa,  1893. 


II  Trabert,  W. — Zur  Theorie  der  elektrischen  Erscheinungen  unserer  Atmo- 
«ph^re.  la.  8°.  Wien,  1894.  {^SiUungsb.  k,  Akad.  Wissensch,  Wien,  math,  naturw. 
Ci,  ciii.,  1894,  p.  1023.) 

Trieste^   I.   R.  Accademia   di  Commercio  e  Nantica.— Osservaaioni 

meteorologiche  institoite  lUl'  Osservatorio  Marittimo.   1894,  Jan.-Dec,  and  Results, 
oblong  la.  8<*.     Sheets. 


Osservatorio    Astronomico-]iCeteqrologico.-7Rapporto    annuale 

•    .    .  contenente  le  osservazioni  meteorologiche  di  Trieste  e  di  alcune  altre  stazioni 
Adriatiche  per  I'anno  1893.    Vol.  ix.    la.  4°.    Trieste,  1695. 

Trinidad,  Boyal  Botanic  Gardens.—Annuai  report,  i893.    sm.  f^.    Fort  pf 

Spain,  1894. 

■  ■  Meteorological  returns.    1894,  Jan.-Dec.    sm.  f».    Sheets. 

Tyrer,  B. — The  meteorology  of  Cheltenham.  Abstract  of  meteorological  obser- 
vations taken  at  the  Modern  School,  Cheltenham,  during  1892-1894.  la.  i°» 
3  sheets. 

TJpsala. — Extrait  des  proc^s-verbaux  de  la  premiere  reunion  de  Comite  M^teor- 
ologique  International  teuue  k  Upsal,  en  aodt  1894.     sm.  8®.     (Upsala,  1894.) 

Observatoire  Hit^orologdqne  de  rXJniversit^.— Bulletin  mensuel. 

Vols,  xzv.-xxvi.     1898-94.    Far  H.  H.  Hildebrandsson.    2  vols.,  la.  4«.    Upsal, 
1893-94. 

Utrecht,    EoninUjjk    Nederlandsch    MeteorologlBCh    Instituut.^ 

Onweders  in  Xederland.    Deel  xiv.,  1893.    la.  8<*.    Amsterdam,  1894. 

— —  — —  De  stroomen  op  de  Nedcrlandsche  kust.  2de  Vermeerderde 
druk.    la.  4\    Utrecht,  1894. 

In  the  EnglUh  language  also. 

YaXLghan,  J.  D.  W*— Meteorological  observations  taken  at  Suva,  Fiji,  during 
1898.    sm.f>.     (Suva,  1894.) 

II  Veedery  IL  A. — Solar  electrical  energy  not  transmitted  by  radiation.  U.  8^ 
Rochester,  N.Y.,  1894.    (^Boch.  Acad,  Sc,  li.,  1894,  p.  245.) 

Veracmz,  Observatorio-Meteorolc^co  Central.— Registro  deobserracioneB 

jnetcorologicas.    1894,  Feb.-Dec.  and  Resumen.    oblong  la.  B°,    Sheets. 
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'I  Yerr,  F.  W.*-HaU-«toniit.    U.  8*.    (Traiu.  Acad.  Se,  Art,  PitUhurgk, 
1894.) 


II  Vienna,  Kaif .  Akademie  dar  Wissenscliaftdn.— Beriehte  der  Commiflaion 

for  Erfonchtmg  des  Ostlichen  Mittelmeeres.    Dritte  Reihe.    It.  4«.    {^Deiduchr,  k, 
Akad.  Wiutnth,  YFien,  Ixi.) 

K.  E.  Central- Anttalt  fOr  Xeteorologie  nnd  Srdmagnetianiiui. 


<— Beobacbtttngeo.    1894,  Jan.-Dee.,  indResulU.    8^ 

-^-^—  — ^  Jahrbucher.  Jahrg.  1892.  Neae  Folge,  zziz.  Bd.  la.  4*. 
Wien,  1894. 

■  ^—^^  Telcgrafischer  Wetterbericht.     Jahrg.    XTiii.,  1894.     Jan.  1- 

Dec.  81.    la.  4*.    SheeU. 

—  Sonnblick  Verein. — Jahres-Bericht  dot  SonnbUck-yereines  f&r  daa 
Jabr.  1898.     II.    sm.  f*.     Wieo,  1893. 

TiUa  Oolont  Obierratorio  HeteoroUgico  del  Oolegio  Pio.  —  Boietin 

aieiuiia].  Afio  L,  Nos.  1-3 ;  u.,  Nos.  1-19,1889-90.  la  8«.  Montevideo,  1888, 
1890. 

Volantei  O.— Obaeryazioni  meteorologicbe  f atte  in  Alefsandria  alia  SpeeoU  del 
Beminario.  1880,  1898.  Anni  xxziiL,  xxzri.  2  toIs.  la.  8^  Alessandria,  1891, 
1894. 

II  Wardi  B.  De  C.— List  of  doad  photograph!  and  lantern  slides.  la.  8*.  {Awm» 
Meteor.  Joum.,  1894,  •Tic/y.) 

*  Waahinfton. — Protocols  of  proceedings  of  the  International  Marine  Confer- 
ence held  in  W^ashington,  October  16  to  December  31, 1889.  With  index.  8  ?ols., 
sm.  f*.   London,  s.a. 

Waahinfton,  Department  of  Agriculture,  Weather  Bnrean.— Bulletin  B. 

Currents  orthe  great  lakes,  as  deduced  from  the  movements  of  bottle  papers  daring 
the  seasons  of  1892  and  1898.  By  M.  W.  Harrington,  oblong  la.  f>.  Washington, 
1894. 

^-^—  _»  Bulletin  No.  11.  Beport  of  the  International  Meteoro- 
logical Congress,  held  at  Chicago,  111.,  August  11-24,  1898,  under  the  auspices  of 
the  Congress  Auxiliary  of  the  World's  Columbian  Exposition.  Part  i.  la.  8*. 
Washington,  1894. 

-^—  — — Protection     from     lightning.    By     A.     McAdie.      8«. 

Washington,  1894. 

-^— -  '  — _  Beport  of  the  Chief  of  the  Weather  Bureau,    1891-92. 

la.  4».     Washington,  1893. 

—  — Summar}'  of  international   meteorolo/[[ical  obserrations. 

By  H.  H.  C.  Dnnwoody.    oblong  la.  f».    Washington,  1893. 

Weather  map.    1894.    Jan.  1-Dec.  31.    la.  f».    Sheets. 


Hrdrographic    Office.— Pilot  charts  of  the  North  AtUntic  Ocean. 

1894,  Jan.-Dec.  and  supplements.    Charts,    la.  f>. 

Pilot  chart  of  the  North  Pacific.     1894,  Jan.,  July,  Sept-Dec. 

and  supplement.    Charts,    la.  f^. 

-^^- Smithaonian  Infltitation.— Annual  reports.  1889-1893.  Srols.  la.  8". 
Washington,  1890-94. 

II  United  States  Nayal  OlMierTatory.— Magnetic  obserrations  at  the 

United  States  Naval  Observatory.    1892.    la.4<».     Wa8hington,189S.   {Washington 
Obene,,  1889,  App,  1.) 

II  ■  Meteorologioal  observations  and  results.    United  States  Naval 

Observatory.     1889.    la.  4«.     Washington,  1893.    {Washington  Obsns,,  1889.) 

*  Wauchopef  B.--Meteorological  and   hydrographical   notes.    .  8*.      IMem. 
Werner.  Nat.  Hist.  Sec.  Edinb.,  iv.,  1821,  p.  161.] 

*  Weather,  On  the.— Two  papers,    la.  S*".    {Saturday  Mag.,  Suppl.  Nos.  267, 
889, 1836,  pp.  81  and  257.) 

Wellington.  Meteorological  Office.— Beturn  of  annual  rain&ll  in  the  Colony 
ffom  1864  to  1892.    f«.     (Wellington  1898.) 

*  Wetter,  Baa.— Meteorologische   Monatschrift  fur  Gebildete   aller   St&nde. 
Herausgegeben  von  B.  Assmann.    xi.  Jahrg.,  1894.    la.  8<».    Braunschweig,  1894. 
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II  Wharton,  W.  J.  L. — Address  [on  the  Sea]  to  the  Geographical  Section  of 
the  British  Association.  Oxford,  1894.  8«.  (,Rep.  Br.  Assoc.  4dvanc.  Sc., 
1894.) 

*  White,  W.— Experiences  sur  Tair,  et  de  Teffet  de  diflferentes  esp6ces  d'emana- 
tions  sur  cet  element;  faites  &  Yorck  par  M.  Guillaurae  White  .  .  .  lues  d 
rA8sembl«$e  de  la  Soc.  B.  de  Loudres  le  5  F6v.  1778.  4«.  ^Observ.  sur  la  phys- 
ique, jfc.f  xviii.,  1781,  p.  142.) 

*  Whymper,  E.— On  the  top  of  Ben  Nevis,  la.  8°.  {Leisure  Hour,  1894, 
Sept.,  p,  69-r) 

II  Wild,  H.— Magnetische  Wirkung  der  Gestirne  auf  der  Erde.  sm.  f».  St. 
Petersbourg,  1894.     (Jlf^/.  phi/s,  chim.,  xiii.,  p,  329.) 

II    '  Neue  Normal-Liiftteroperaturen    fur    das    Russische    Reich,    la.  4*. 

St.^Petersbourg,  1894.     {Mew,  Acad,  Imp.  Sc,  St.  Petersb.,  viii.  ser.,  Ci,  phys.- 
math,,  i..  No,  8.) 

In  the  Russian  language.    Introduction  in  German  also. 

II  — «  Ueber  die  Bestimmung  der  ubsolutcn  magnet  ischen  Declination  im 
KoDStantinow'schen  Observatorium  zu  Pawlowsk.  la.  4<*.  St.  P6tersbourg,  1894. 
{M€m.  Acad.  Imp.  Sc.  Si,  PSlersb.,  vii*  ser.,  xlii..  No,  6.) 

11  Wilson,  W.  E. — The  thermal  radiation  from  sun  spots.  Preliminary  notes  of 
observations  made  at  Daramona,  Streete,  co.  Westmeith,  1898.  8**.  {Proc.  R.  Soc,  Iv., 
1894,  p.  246.) 

II  and  GrftJi  P.  L. — Experimental  investigations  on  the  efiective  tem- 
perature of  the  sun,  made  at  Daramona,  Streete,  co.  Westmeath.  la.  4°.  {Phil. 
Trans.,  Vol,  185,  1894,/).  A,  Sfil.) 

[Wilson,  W.  B.] — Abstract  of  meteorological  observations  made  at  LadylaTr, 
Hawick,  during  1893.    oblong  sm.  8**.    Sheet. 

Woeikof,  A. — Bodentemperatur  unter  Schnee  und  ohne  Schnee  in  Katherioen- 
burg  am  Ural.  sm.  f«.     {Meteor.  Zeitschr.,  1890,  Okt.,p.  381.) 

o-^—  Gefrieren  des  Hudsonflusses  in  Albany,  Vereinigte  Siaaten.  sm.  f^. 
{Meteor,  Zeitschr,,  1891,  Sept.,  p.  833.) 

—  Klimaschwankungen,  resp.  mehrj&hrige  Perioden  der  Witterung  und  ibre 
Erforschung.    sm.  f^.     {Meteor,  Zeitschr,,  1892,  Juni,  p,  227.) 

— — — —  Klimatologische  Zeit — ^nnd  Streitfragen. 
I.  Bemerkungen  iiber  den  Einiluss  von  Land  und  Meer  auf  die  Lufttemperatur 

IV.  Sind  die  Winter  im  Norden  warmer  gewordeu  ? 
V.  Kontinentales  und  ozeanisches  Klima. 
VI.  Abhangigkeit  der  Regen  von  der  Aenderung  des  Qnerschnittes  der  Luftstrdmc. 

4  papers.       sm.  f".     {Meteor.  Zeitschr.,  1888,  Jan.,  p.  17  ;  Sept.,  p.  334  ; 

1894,  Jan.,  p.  1  ;  1894,  Nov.  p.  401.) 

;|  Das  Klima  und  die  Kultur.    Sm.  f».    {Auslatid,  1891,  Nr,  16.) 

■  Mehrj&hrige  Schwankungen  der  Tiefertemperaturen  des  Genfersecs  und 
anderer  Seen  und  Binnenmeere  w&rmerer  Gregenden.  Sm.  f*.  {Meteor.  Zeitschr., 
1S92,  Juni,  p,  228.) 

Regenfall  des  sudwestlichen  Transkaukasien.   Sm.^>.    {Meteor,  Zeitschr,, 
IB94,  Nov,,  p,  412.) 

,|   [ ]  The  radical  differences  in  the  climate  of  Russia  as  compared  with 

other  countries,  and  especially  with  North  America.    The  influence  of  the  climate 
on  the  propagation  of  cultivated  plants,  an^  on  the  duration  of  vegetation.    Methods 
of  collecting    meteorological   data.    la.   8°.     (?  Chapter    on  "  The    Climate "  i« 
**  Agriculture  and  Forestry  in  Russia,") 

— —  Der  t&gliche  Gang  der  Temperatur  und  der  Hydrometeore  in  Nordindien. 
sm.  f«.     {Meteor,  Zeitschr.,  1894,  Nov.,  p.  403.) 

'  Wollny,  E. — Forstlich  meteorologische  Beobachtungen.    Dritte  Mittheil.    8®. 
{Forschunyen  au/dem  Geb.  Agrik.-phys.,  Heidelberg,  xvii,,  Heft  1,  2.) 

;  Untersuchungen  tlberdas  Verhalten  der  atmospharischen  Niederschl&ge 

zur  Pflanze  und   zuui   Boden.     S**,     {Forschunyen     auf  dem    Geb,  Agrih.-phys., 
Heidelberg,  xvii..  Heft.  8,  4.) 

York,  Yorkshire  Philosophical    Society.— Annual   report     .    .    .    . 

for  1898.    la.  8«.    York,  1894. 

K     86950.  H 
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Zftrich,  Bchweis.  DqMurtement  dei  Iiment— Oraphifcbe  DaisteUimg  der 

FchweiMruchen  hydrometnscben  Beobachtungeu.     1894.    la.  f*.    Sheets. 
For  the  second  half  of  the  year  the  title  is  in  French. 

Schweixerische  Xetaoroloc^ischa    Central-Anstalt.  —  Annalen, 


1892.    "  Oer  Schweis.  meteor.  Beob."  zxix.  Jahrg.    4«.    Zurich,  s.a. 
— — Wettfr)>encbt.    1894,  Jan.  1-Dec.  31.    sm.  f^.    Sbeetf. 
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APPENDIX   XIV. 
AocouNT  of  Receipts  and  Payments  for  the  year  ending  SIst  March  1895. 

RECBIPT8.  I 


Paymbnts. 


Balance  from  year  1893-94  - 

Parliamentary  Vote  - 

Repayment      of      expenses 
charged  under — 

£  $.  d. 
(1.)  Incidental 

expenses  -  3  7  9 
(2.)  Obserra- 

tones  31  17    4 


Supply  or  Information  : 

Daily  Weather 
Charts  and 
Forecasts         -  293  12     5 

6  p.m.  Charts    -    25    0    0 

Reports  for 
Press  Agen- 
cies, &c.  96    3  10 

Telegrams         -  200  11   10 


Sale  of  Instbumbnts,  &c.  : 
Royal  Navy       -    4  11     2 
Mercantile     Ma- 
rine account     -    9  16    0 
M.O.    (Stations) 
account  -.29     4  11 


Repayment  of  Miscellaneous 
Conunissions  executed  for 
Colonial  and  Foreign  Insti- 
tutions, &c. 

Commission  charged  on  work 
done  for  Colonies,  &c. 


£      s,    d. 
1,517  12  11 

15|d00    0    0 


35     5     1 


615     8     1 


43  12     1 


23  18     0 
3  16     6 


17,539  12     8 


Administration  : 
Payment  of  Council  - 
Secretary 

Salaries  and  wages  - 
Rent,  fuel,  and  lighting 
Incidental  and  contin- 
gent expenses 
Furniture  and  fittings 
Pensions 

Expenses  incidental  to 
International  Meteo- 
rological Congress  - 

Spbci AL  Researches  : 
Salaries     and      other 
charges 

Land  MsTEOROLOor: 
Observatories  and  sta- 
tions, including  re- 
muneration of  ob- 
serrers 
Salaries:  — ^Discussion 
and  reduction  pf  ob- 
servations, &c. 

Weather  Informa- 
tion AND  Fore- 
casts : 

Telegraphic  reports  and 
storm  warnings,  re- 
muneration of  ob- 
servers, &c. 
Salaries :  —  Prepara- 
tion and  issue  of  re- 
ports and  forecasts  - 

Inspections  : 
Salaries  and  travelling 
expenses     - 

Ocean  Meteorology  : 
Salaries : — Discussion 
and  reduction  of  ob- 
servations - 
Expenses  incidental  to 
the  supply  of  instru- 
ments : — 
Proportion     for    care 
and     issue    of    in- 
struments  - 
Rojal  Navy  - 
Mercantile  Marine 
Distant     island      and 
coast  stations 

Miscellaneous  Com- 
missions executed 
for  Colonial  and 
Foreign  Institutions, 
&;c. 

Balance: 

Cash  at  Bank 
„    at  Office 


£    8.  d, 

987  10  0 

800     0  0 

891     6  9 

696  12  4 

194  15  8 

110  12  -8 

159     3  3 


30  13     2 


2,259     5     4 


1,370  10     8 


2,538  10     0 
1,861  13     9 


1,590  16     0 


200  0  0 
879  17  11 
154     8     I 

10     0     0 


1,393 
49 

9 

1 

4 

•* 

£ 

a.     rf. 


a,870  13".  1K> 


883     I    2 


3,629  15     7 


4,400     3^    9> 


436.  1.6.    5 


2,835     2     O 


41     9*    (» 


1,442.  10   LI 
17,539  12     8^ 


In  tde  year  1894-95  the  sum  of  1,528/.  Or.  lOtf.  was  paid  to  the  Post  Office  on  account  of  inland, 
ani  foreign  telegrams,  allowances  to  telegraph  clerks,  rental  of  private  wires,  &c. 

H   2 
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APPENDIX  XV. 
List  of  the  Principal  Papers  printed  in  various  Reports 

ISSUED   BT  THE   OfFICE   FROM    THE    YeAR    1866. 

I. — Daily  Weather  Beport. 


1891 

1 

(July  to 

Dec.). 
1891 

2  and  3 

» 

4  and  5 

» 


6 


1884 


» 


1G89 


V. 


1890 


w 


*f 


n 


>» 


»» 


tt 


VI. 

[1-9] 

un 

[18] 
[19] 

[20] 

[21] 

[22] 

[23] 


Mean  Values  of  Barometric  Pressure  for  each  Month  and  for 
the  Whole  Year— derived  from  Observations  made  at  8  a.m. 
daily  during  the  20  Years  1871-90. 

Mean  Values  of  the  Dry  Bulb  and  Wet  Bulb  Temperatures  for 
each  Month  and  for  the  Whole  Year,  derived  fntm  Observa- 
tions made  at  8  a.m.  daily  during  the  20  Years  1871-90. 

Mean  Values  of  the  Daily  Maximum  and  Minimum  Tempera- 
tures, and  of  the  Maximum  and  Minimum  combined,  for  each 
Mon^  and  for  the  Whole  Year—derived  from  Observations 
extending  over  the  20  Years  1871-90. 

Mean   Rainfall  for  each  Month  and  for  the  Whole  Year- 
derived  fh>m    Observations  extending  over  the  25  Years 
1866-90. 


II. — Weekly  Weather  Report. 


Table  A. — Showing  for  each  Degree  of  Latitude,  from  49^*  N. 

to  58°  N.  the  Total  Number  of  Hours  during  which  the  Sun 

is  above  the  Horizon,  in  each  Month  of  the  four  Quarters  of 

the  Year. 
Table  B, — Showing  for  each  Degree  of  Latitude,  from  49**  N. 

to  58°  N.  the  Total  Number  of  Hours  during  which  the  Sun 

is  above  the  Horison,  in  each  Week  of  the  Year. 
Summaries  of  Rainfall  and  Mean  Temperature,  for  the  First, 

Second,  Third,  and  Fourth  Quartem,  and  for  the  whole  Year, 

daring  the  T^venty-fonr  Years,  1866  to  1889. 

[Contains  Separate  Yearly  Values  from  the  year  1866.] 
Table  I. — Showing  for  each  District,  during  the  Thirteen  Years 

1878-90,  the  Mean  Aggregate  Numbers  of  Rainy  Days,  from 

the  beginning  of  the  Year  to  the  end  of  each  Week  in  the 

Year. 
Table  II. — Showing  for  each  District,  during  the  Thirteen  Years 

1S78-(I0,  the  Mean  Aggregate  Amounts  of  Raiofal],  from  the 

beginning  of  the  Year  to  the  end  of  each  Week  in  the  Year. 
Table  III. — Showing  for  each  District,  during  the  Thirteen  Years 

1.S78-90,  the  Mean  Aggregate  Values  for  Accumulated  Heat 

above  42°  F.,  from  the  beginning  of  the  Year  to  the  end  of 

each  Week  in  the  Year. 
Table  IV.^-Showing  for  each  District,  during  the  Thirteen  Years 

1878-90,  the  Mean  Aggregate  Values  for  Accumulated  Heat 

below  42°  F.,  from  the  beginning  of  the  Year  to  the  end  of 

each  We^  in  the  Year. 
Table  V. — Showing  for  each  District,  during  the  Ten   Years 

1881-90,  the  Mean  Aggregate  Numbers  of  Hours  of  Bright 

Sunshine,  from  the  beginning  of  the  Year  to  the  end  of  each 

Week  in  the  Year. 
Table  VI. — Showing  for  each  Dictrict,  during  the  Ten  Years 

1881-90,  the  Mean  Per-centages  of  the  Possible  Amount  of 

Bright  Sunshine,  from  the  beginning  of  the   Year  to  the 

end  of  each  Week  in  the  Year. 
Table  I. — Showing  in  Degrees  Fahrenheit  for  each  District, 

and  for  the  Thirteen  Years  1878-90,  the  Mean  Temperature 

of  the  Air  for  each  Week  in  the  Year. 
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Year. 


Page. 


1891 


» 


» 


1894 


vin. 


IX. 


VI.- VII.;  Table  I.— Showing  for  the  Stations  induded  in  the  Weekly 
Weather  Reports  and  Monthly  Summaries,  the  Mean  Values 
of  the  Daily  Maximum  and  Minimum  Temperatures,  and 
of  the  Maximum  and  Minimum  combined,  for  each  Month 
and  for  the  whole  Vear,  derived  from  Observations  extending 
over  the  Twenty  Years  1871-90. 
Table  II.—- Showing  for  the  Stations  included  in  the  Weekly 
Weather  Beports  and  Monthly  Summaries,  the  Mean  Bainfall 
for  each  Month  and  for  the  whole  Year,  derived  from 
Observations  extending  over  the  Twenty-five  Years  1866-90. 
Table  III. — Showing,  for  each  Month  and  the  Whole  Year, 
for  certain  Stations  included  in  the  Y^eekly  Weather  Beports 
and  Monthly  Summaries,  the  Mean  Numbers  of  Hours  of 
Bright  Sunshine,  together  with  the  Per-centages  of  the  Possible 
Duration,  in  each  instance,  derived  from  Becords  extending 
over  the  Ten  Years  1881-90. 

[1-9]  ,  Sammaries  of  Bainfall  and  Mean  Temperature,  for  the  First, 
I       Second,   Third,   and  Fourth   Quarters,   and  for  the  Whole 
Year,  during  the- Twenty-nine  Years,  1866  to  1894. 
[For  Separate  Yearly  Values  for  1866-89,  see  1889  [1-9].] 


III. — Monthly  Weather  Eeport. 


Year. 

1 — 

Page. 

♦     ■ 

1884 
ft 

1885 
w 

• 

[i-l 
[ii.J 

[ii.] 

On  London  Bain.    By  W.  J.  Bussell,  Ph.D.,  F.B.S. 
On  the  Amount  of  Carbonic  Acid  in  London  Air.    By  W.  J. 
Bussell,  Ph.D.,  F.B.S. 

On  the  Impurities  in  London  Air.    By  W.  J.  Bussell,  Ph.D., 

F.B.S. 
Table  showing  the  Mean  Monthly  and  Annual  Bainfall  at  the 

Weekly  and  Monthly  Weather  Beport  Stations  for  the  20 

Years  1866  to  1885. 

Year. 


IV. — QUAKTERLY  WeATHER   RePORT. 


Page. 


1869 


*t 


1870 


1871 

9* 

n 

1872 


43 

[1] 

•  •  • 

m. 

[7] 

[11] 
[23] 


[7] 
[57] 

[69] 
[18] 


Factors  for  Calculation  of  Gradients). 
Notes  on  Easterly  Gales,  by  B.  H.  Scott. 

Description  of  Observatories,  with  illustrations  of  thermometer 

screens. 
Mean  Barometrical  Pressure  at  Telegraphic  Beporting  Stations, 

1866-70. 
Bainfall  at  Telegraphic  Beporting  Stations,  1866-70. 
Bessers  Paper  on  the  Determination  of  the  Law  of  a  Periodical 

Phenomenon.     (Translation). 

Discussion  of  Anemometrical  Besnlts  for  Orkney,  1863-68. 
Mean  Monthly  Bainfall  at  several  stations. 
Constants  for  Bessel's  Formula  for  1869-70. 

Discussion  of  the  Anemometrical  Besults  at  Bermuda  from  1st 
April  1859  to  31st  March  1863. 
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Year. 


187S 


P»«e. 


1874 


1675 
ft 

» 
» 

» 

1876 
w 

w 

1877 
1878 


1879 


» 


1880 


M 


[18] 
[17] 

j  [13] 
I  [26] 

i   [1] 

[89] 

128' 

'126' 

181' 

:i82; 

[182] 
[188] 
[184] 

[18] 
[20] 

[89] 

[13] 

[85] 
[18] 

[13] 
[41] 
[18] 
[19] 


Rainfall  of  the  London  District  for  Sixty  Years,  1818-72.    By 

G.  Dines,  F.M.S.,  with  diagram. 
Results  of  ObserTations  uken  at  certain  Stations  of  the  Second 

Order  in  connection  with  the  Meteorological  Office,  1878. 

Results  of  Observations  taken  at  Stations  of  the  Second  Order, 

1874. 
On  the  Winds  at  Liverpool,  by  W.  W.  Rnndell. 

Observations  taken  at  Nine  Stations  of  the  Second  Order,  1875. 
Mean  Monthly  Results  for  the  seven  Observatories  for  the 

Lustrum,  1871-75. 
Particulars  of  Telegraphic  Stations. 
Mean  UainCall  at  Telegraphic  Stations  for  the  5  Years,  1871-75. 

„  „  „  »  n  lO^ears,  1866-75. 

Mean  Barometrical  Pressure  at  Telegraphic  Stations  for  the 

5  Years,  1871-75. 
Mean  Barometrical  Pressure  at  Telegraphic  Stations   for  the 

10  Years,  1866-75. 
Mean  Temperature  at  Telegraphic  Stations  for  the  5  Years, 

1871-75. 
Extreme  Temperatures  at  Telegraphic  Stations  for  the  4  Years, 

1872-75. 

Report  on  the  Reduction  of  Greenwich  Curves  for  1875  to  a 

Common  Standard  with  those  of  Kew  (with  25  plates). 
Results  of  Observations  made  at  the  Pagoda,  Kew  Gardens,  to 

determine  the  Influence  of  Height  on  Temperature,  &c.  (4 

plates).    By  R.  H.  Scott,  F.B.S. 
Comparison  of  Results  obtained  by  means  of  the  Harmonic 

Analyser,  with  similar  Results  got  from  Measurement  and 

Numerical  Calculation. 

On  the  Diurnal  Range  of  Rainfall  at  the  Seven  Observatories 
in  connection  with  the  Meteorological  Office,  1871<>80.  By 
R.  H.  Scott,  F.R.S.     (5  plates). 

Report  on  Evaporimeters,  by  W.  N.  Shaw,  M.A.    (2  plates). 

On  the  Computation  of  the  Quantity  of  Heat  in  excess  of  aiiy 
Fixed  Base  Temperature,  received  at  any  place  during  the 
course  of  the  Year,  &c.  By  Lieut.-Gen.  Strachey,  R,E.,  F.R.S. 

Report  on  Experiments  made  at  Strathfield  Turgiss  in  1869 
with  Thermometer  Stands  or  Screens  of  various  patterns,  &c. 
By  F.  Gaster. 

Report  on  Hygrometric  Methods,  &c.  Part  I.  By  W.  N.  Shaw, 
M.A. 

Report  on  Experiments  made  at  the  Kew  Observatory  with 
Thermometer  Screens  of  different  patterns  during  1879, 
1880  and  1881.    By  Q.  M.  Whipple. 

Tables  and  Diagrams  illustrating  the  Diurnal  Range  of 
Barometric  Pressure  in  the  British  Isles  during  the  Years 
1876-80.    By  F.  C.  Bayard,  L.L.M.    (5  plates.) 
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V.^^Report  op  the  Meteobological  Committee  of  the' Royal 

Society. 


3» 


1870 


1871 


>> 


1872 


1873 


1874 


1876-77 


32 
36 


81 

24 
28 

27 


26 


33 


31 


A  Description  of  the  Self-Recording  Instruments  recently 
erected  bj  the  Meteorological  Committee  of  the  Bojal 
Sosietj  in  various  parts  of  the  United  Kingdom,  ynih.  plates. 

Note  upon  a  Self-registering  Thermometer  adapted  to  Deep-Sea 
Soundbgs,  by  W.  A.  Miller,  M.D.,  Treasurer  and  V.P.B.S., 
extracted  from  Proceedings  of  lioyal  Society,  vol.  XYII., 
p.  482. 

On  the  Principle  of  the  Panta^raph,  designed  by  F.  Galton. 

Description  of  a  Self-Recording  Rain-gauge,  invented  by 
Robert  Beckley,  of  the  Kew  Observatory ;  made  by  James 
Hicks,  London. 

Description  of  the  Pantagraph,  designed  by  Mr.  Galton. 


Trace  Computer,  designed  by  Mr.  Galton. 
Summary  of  the  Results  obtained  for  Square  3  for  January. 


n 


A  Summary  of  the  Results  obtained  from  the  Discussion  of  the 
Information  for  Square  8,  being  the  Region  of  the  Doldrums 
in  the  Atlantic,  ^y  Capt.  H.  Toynb^e,  Marine  Superin- 
tendent. 

Summary  of  the  General  Course  of  Action  taken  at  the 
Meteorological  Congress  at  Vienna  in  1873. 

The  International  Maritime  Conference. 

Index  of  the  Information  existing  in  the  Office  for  the  entire 
Ocean,  with  charts. 
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Year. 


Page. 


1877-78 


1879-80 


»> 


*» 


M 


1880-81 

n 


)* 


w 


21 

28 
82 
43 
46 


25 
27 

28 

31 
33 


Account    of    the    Experiments    on    Atmospheric    Electricity, 
conducted  at  Kew  Observatory.    By  Prof.  J.  D.  Everett. 

On  the  Effect  of  Sluggishness  on  the   Readings  of  Marine 

Barometers  on  Shore,  by  Prof.  Stokes,  F.R.S. 
Description    of  the  Card  Supporter  for  Sunshine  Recorders 

adopted  at  the  Meteorological  Office,  by  Prof.  Stokes,  F.R.S. 
On    the    Methods    available    for    the  Determination    of  the 

Humidity  of  the  Atmosphere,  by  W.  N.  Shaw,  M.A. 
Memorandum  as  to  the  Employment  of  the  Harmonic  Analyser 

in  the  Meteorological  Office,  by  Prof.  Stokes,  F  JI.S. 

On  the  Working  of  the  Harmonic  Analyser  (by  Prof.  Stokes) 
Report  on  Fogs.    (W.  J.  Russell.) 

„      „  HyffTometers  and  Evaporimeters,  presented  to   the 

Meteorological  Council,  May  10,  1881.     (W.N.  Shaw.) 
Ad-interim    Keport   on  the   Observation    of    Clouds    of   the 

"  Cirrus  "  T^pe.     (F.  CJaster.) 
Preliminary  Report  on  the  Photo-Nephograph.     (W.   de   W. 

Abney.) 
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Year. 


Page. 


1881-82 

»» 
If 


1882-83 

1884-85 
>t 

1885-86 
1886-87 
>» 


1887-88 


»> 


» 


1888-89 


If 


1889-90 


ft 


tt 


1190-91 
1891-92 
1892-93 


9P 


25 
25 

29 


27 

22 

I3(\ 

22 
21 
23 
24 


1898-94 


22 


26 


30 


22 
27 


36 
46 

47 

22 
23 
21 


27 


20 


On  Fogs.     (W.  J.  Russell.) 

Preliminary  Keport  on  Hyg^metry.     (VV.  N.  Shaw.) 
Report  on  the  Results  of  a  Tentative  Redaction  of  a  Year*s 
Electrograms  at  the  Kew  Observatory.     (G.  M.  Whipple.) 

On  the  Results  obtained  by  the  use  of  the  Harmonic  Analyser. 

Note  on  Work  done  with  the  Harmonic  Analyser. 

Maps  showing  information  existing  iu  the  Office  for  the  Ocean. 

M«:morandum  on  Cloud  Photography,  by  Prof.  Stokes,  F.R.S. 

On  the  Distribution  of  Gales  round  the  Coasts  of  the  British 

Lsles,  for  the  15  years  1871-85. 
Report  on  Occasional  Telegrams  received  from  Ben  Nevis,  by 

F.  GaHter. 
Report  on  the  Daily   Weather  Messages  received  from  the 

United  States  (viA  Paris)  during  the  three  months  JamuiTy 

to  March,  1887,  by  F.  Gaster. 

On  the  History  of  the  Severe  Storms  which  visited  the  British 

Isles  between  August  1,  1882,  and  September  3,  1883,  as 

traceable  from  the  Atlantic  Charts  published  bv  the  Office. 

By  Robert  H.  Scott,  F.R.S.,  Secretary. 
Report  on  the  severe  partial  Gales  experienced  on  the  Coasts  of 

the  British  Islands  daring  the  15  years  1871-85,  by  F.  J. 

Brodie. 
Abstract  cf  Report  on  Hygrometric  Methods,  by  W-  N.  Shaw, 

M.A.,    reprinted    from    the    "  Proceedings    of   the    Royal 

Society,"  No.  262. 

Notes  of  some  Results  of  an  Examination  of  the  Atlantic  Charts 
published  by  the  OflBce,  by  R.  H.  Scott,  F.R.S.,  Secretary. 

Memorandum  on  the  Measurement  of  Squalls  shown  on  the 
lYaces  yielded  by  Robinson  Anemometers  of  the  "Standard  " 
Pattern,  by  R.  H.  Curtis. 

Note  on  Fixperiments  on  Pressure  of  Wind  made  by  W.  H. 

Dines,  B.A. 
Experiments  with  Violle's  Actinometer  Apparatus. 

On  the  Work  done  with  the  Harmonic  Analyser  at  the 
Meteorological  Office. 

On  Mr.  Dines's  Anemometer  Experiments. 


On  Anemometer  Comparisons  carried  oat  by  the  aid  of  a  Grant 
from  the  Meteorological  Council  by  W.  H.  Dines.  B.A. 

On  the  Construction  of  the  Anemometer  recently  erected  for 
trial  on  the  roof  of  the  Meteorological  Office,  by  W.  H. 
Din»s,  B.A. 

On  the  Harmonic  Analysis  of  Hourly  Observations  of  Air 
Temperatures  at  British  Observatories,  by  Lieut.-Gen.  R. 
Strachey,  F.R.S. 

Report  on  the  Performance  of  the  Pressure-Tube  Anemometer 
on  the  Roof  of  the  Meteorological  Office,  by  R.  H.  Curtis. 
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VI. — Hourly  Rradiugs  of  the  Self-Recoedino  Instruments  of 
the  Observatories  in  connexion  with  the  Meteorological 
Office. 


1883 
1884 


[1]        Constants    of    fonnulte    ezpressiug  the  mean  daily  riinge  of 
temperature  obtained  by  tbe  use  of  the  Harmonic  Analyser. 

[Ij     ,  Tables  and  formulse  to  facilitate  the  computation  of  harmonic 
coefficients.     By  Lieut.- General  Strachey,  R.E. 
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APPENDIX  XVI. 

LIST  OF  PUBLICATIONS,  ftc.  issued  under  the  Authority 

of  the  Meteorological  CounciL 


OFFICIAL. 

No.  1.  Report  ot  tlie  Meteorological  Comimtt«e  for  1867.     1«. 

2.  Instructions  for  Meteorological  Telegraphj.     Xew  £ditioo, 

1891.    Prepared  for  the  use  of  observers  exclusivelj. 

3.  Fisherj  Barometer  Manual.     (New  edition,  1887.)    6d, 

4.  Charts  showing  the  Surface  Temperature  of  the  South 

Atlantic  Ocean  in  each  Month  of  the  Year.     2t.  6d. 

5.  Report  of  the  Meteorological  Committee  for  1868.     5d. 

6.  Report  of  the  Meteorological  Committee  for  1869.     lOd, 

7.  Quarterly   Weather  Report   for    1869.-.-Part8    I.  to  IV. 

5«.  each. 

8.  Barometer  Manual.    (Out  of  print.    See  Nos.  3, 24,  40,  60, 

and  61.) 

9.  Quarterly   Weather    Report    for    1870.— Parts   I.  to   IV. 

5s,  each. 

10.  Report  of  the  Meteorological  Committee  for  1870.     10^. 

11.  Contributions  to  our  Knowled^  of  the  Meteorology  of  Cape 

Horn  and  the  West  Coast  of  South  Amenca.     2s.  6d, 

12.  Currents  and  Surface  Temperature  of  the  North  Atlantic 

Ocean,  from  the  Equator  to  Lat.  40°  N.,  for  each  month  of 
the  year,  with  a  General  Current  Chart.    2s.  6d, 

13.  A  Discussion  of  the  Meteorology  of  that  Part  of  the  Atlantic 

lying  North  of  30°  N.,  for  the  Eleven  Days  ending  8th 
February  1870*    With  Book  of  Charts,  5s. 

14.  Quarterly   Weather   Report    for    1871.— Parts   I.    to    IV. 

5s.  each. 

15.  Report  of  the  Meteorological  Committee  for  1871.     lOd. 

16.  Quarterly   Weather   Report   for    1872.— Parts  I.   to   IV. 

5s.  each. 

17.  Report  of  the  Meteorological  Committee  for  1872.     Is. 

18.  Contributions  to  our  Knowledge  of  the  Meteorology  of  the 

Antarctic  Regions.     2s. 

19.  Quarterly  Weather  Report  for  1873.— Partsl.  toIV.  5^.  each. 
^0.  Charts  of  Meteorological  Data  for  Square  3.  Lat.  0°— 10**N. 

Long.  20°  —  30°  W.,  and  Remarks  to  accompany  the 
Monthly  Charts,  which  show  the  Best  Routes  across  the 
Equator  for  each  Month,  &c.    20s. 

21.  Report  of  the  Proceedings  of  the  Meteorological  Congress 

at  Vienna.     1873.     1^. 

22.  Report  of  the  Meteorological  Committee  for  1873.    4d. 

23.  Report  of  the  ProoeedioJ^s  of  the  Conference  on  Maritime 

Meteorology  held  in  London,  1874.    2s, 

24.  Instructions   in  the   Use   of  Meteorolo^cal   Instruments. 

[Reprinted  1892.]     (New  edition  in  course  of  prepara- 
tion.)   2s.  6d. 

25.  Quarterly  Weather  Report  for  1874.— Parts  L,  IL,  and  IV., 

5s.  each.     Part  III.,  5s.  9d. 
.  26.  Report  of  the  Meteorological  Committee  for  1874.    6d. 
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No.  27.  Charts  of  Meteorological  Data  for  the  Nine  l(f  Squares  of 
the  Atlantic  which  lie  between  20°  N.  and  10°  S.,  and 
extend  from  10°  to  40°  W.,  with  accompanying  Remarks, 
ending  with  the  Best  Routes  across  the  Equator.     24^. 

28.  Contidbution  to  the  Meteorology  of  Japan.  By  Staff-Com- 

mander Thomas  H.  Tizard,  H.M.S.  Challenger.     \s. 

29.  Report  of  the  Meteorological  Committee  for  1875.     Ad, 

30.  Quarterly     Weather     Report    for    1875.— Paris    I.— IV. 

5«.  each. 

31.  Report  of  the  Meteorological  Committee  for  1876-7.   3^.  5^. 

32.  The  Meteorology  of  the  North  Atlantic  during  August  1873, 

with  31  Synoptic  Charts.     With  Book  of  Charts.     15«. 

33.  Quarterly  Weather  Report  for  1876  (New  Series).— Part  I., 

6«. ;  Parts  II.,  III.,  and  lY.,  6s.  each. 
*33a.  Meteorological    Observations  at  Stations   of  the   Second 
Order  for  the  year  1876. 
33b.  Meteorological    Observations  at  Stations   of  the   Second 
Order  for  the  year  1877. 

34.  Contributions  to  our  Knowledge  of  the  Meteorology  of  the 

Arctic  Regions. — ^Vol.  I. :  Part  I.,  2*. ;  Part  II.,  10*.  ; 
Part  III.,  6>. ;  Part  IV.,  5«. ;  Part  V.,  6*. 

35.  Report  of  the  Meteorological  Council  for  1877-8.     \s. 

•36.  Report  of  the  Proceedings  of  the  Second  International 
Meteorological  Congress  at  Rome,  1879.     1*.  6^. 

57.  Report  on  the  Meteorology  of  Kerguelen  Island.  By  Rev. 
S.  J.  Perry,  S.J.,  F.R.S.    3*. 

38.  Report  of  the  Meteorological  Council  for  1878-9.     6d. 

39.  Meteorological  Observations  at  Stations  of  the  Second  Order 

for  the  year  1878.    20*. 

40.  Aids  to  the  Study  and  Forecafit  of  Weather,  by  W.  Clement 

Ley,  M.A.     1#. 

41 .  Report  of  the  Meteorological  Council  for  1879-80.     1*. 

42.  Report  of  the  Meteorological  Council  for  1880-81.     1*.  2d. 

43.  Meteorological  Charts  for  the  Ocean  District  adjacent  to  the 

Cape  of  Good  Hope,  with  accompanying  Remarks. 
Charts,  25*. :  Remarks,  7*. 

44.  Report  on   the  Gales  experienced  in    the   Ocean  District 

adjacent  to  the  Cape  of  Good  Hope,  between  Lat.  30^ 
and  50°  S.,  and  Long.  10°  and  40°  E.,  by  Capt.  H. 
Toynbee,  F.R.A.S.    7*.  6rf. 

45.  Meteorological  Observations  at  Stations  of  the  Second  Order 

for  the  year  1879.     20*. 

46.  Report  on  the  Storm  of  October  13-14, 1881.  By  Robert  H. 

Scott,  F.R.S.     1*.  6rf. 

47.  Rainfall  Tables  of  the  British  Isles  for  1866-80.     Compiled 

by  G.  J.  Symons,  F.R.S.    7*.  6rf. 

48.  Report  of  the  Meteorological  Council  for  1881-2.     1*. 

49.  Quarterly    Weather    Report    for    1879.       (New    Series.) 

Parts  I.,  II.,  and  III.,  6*.  each  ;  Part  IV.,  5*.  6d. 
Appendices  and  Plates.    27*. 

50.  Quarterly    Weather    Report    for    1880.       (New    Series.) 

Parts  I.  and  II.,  6*.  eetch ;  Part  III.,  4*. ;  Part  IV.,  6*. 
Appendices  and  Plates.    28*. 


♦  The  Observations  at  Stations  of  the  Second  Order  for  the  years  1878-1875  irill 
be  found  in  the  Quarterly  Weather  Report  for  the  respective  years. 
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LIST  OF  PUBLICATIONS,  kz.— continued. 

No.  51.*  Hourlj  Reading  from  the  Self-Recording  Instruments  at  the 
Seven  Ohservatories  under  the  Meteorological  Council, 

1881.  (New  Series.)     Part  I.,  10*.  6rf.    Parta  IL,  IH., 
and  IV.,  2\s.  each. 

62.  Quarterly  Weather  Report  for  1877.  (New  Series.)  Part  I., 
10*.;  Part  II.,  5j.  ;  Part  III.,  4*.  M.  ;  Part  IV.,  6$. 
Appendices  and  Platens.     27«. 

53.  Meteorological  Atlas  of  the  British  Isles.     Ss.  6d. 

54.  Hourly  Rendings  from  the  Self- Recording  Instruments  at  the 

[Seven  Observatories   under  the  Meteorological   Council, 

1882.  Parts  I.  and  II.,  20*.  each;  Part  UL,  22*.  6d.; 
Part  IV.,  26*. 

55.  Quarterly  Weather  Report  for  1878.  (New  Series.)     Parts 

I.,  II.,  III.,  and  IV.,  6s.  each.  Appendices  and  Plates.  28*. 

56.  Sunshine  Records  of  the  United  Kingdom  for  1881.     4*. 

57.  Meteorological  Obserrations  at  Stations  of  the  Second  Order 

for  the  year  1880.     34*.  Sd. 

58.  Report  of  the  Meteorological  Council  for  1882-3.     101  J. 

59.  Charts  showing  the  Surface  Temperature  of  the  AtLintic, 
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